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On the PRIMITIVE STATE of the GLOBE and its SUBSE- 
QUENT CATASTROPHE. By RICHARD KIRWAN, 
Efq; L.L.D. F.R.S. and M.R.LA. 



IN the inveftigatjon of paft fads dependent on natural caufcs, R ea dNor. 
certain laws of reafoning fhould inviolably be adhered to. The * 9 * 79 * 
firft is, that no effect (hall be attributed to a caufe whofe known 
powers are inadequate to its production. The fecond is, that no 
caufe fhould be adduced whofe exiftence is not proved either by 
actual experience or approved teftimony Many natural phasno- 
mena have arifen or do arife in times or places fo diftant, that 
well conditioned teftimony concerning them cannot without ma- 
nifeft abfurdity be rejected. Thus the inhabitants of the Nor- 
thern parts of Europe, who have never felt earthquakes nor 
feen volcanos, muft neverthelefs admit, from mere teftimony, that 
the firft have been, and that the fecond do aftual/y exift. 

The third is, that no power fhould be afcribed to an alleged 
caufe but thofe that it is known by actual obfervation to 
poffefs in appropriated circumftances. 

Vol. VI. G g To 
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To thefe laws I mean ftrictly to conform in the fubfequent 
inquiry, and on this conformity to reft its merits. To them I 
fhall appeal in examining the various fyftems I may have occafi- 
on to mention. 

To thofe who may regard this inquiry as fuperfluous, and con- 
fider the actual Rate of the globe as alone intitled to philofophi- 
cal attention, I fhall beg leave to obferve that its original ftate 
is fo ftrictly connected with that which it at prcfent exhibits, 
that the latter cannot be properly undcrftood without a retrofpect 
to the former, as will amply be fhewn in the fequel. Moreover 
recent experience has fhewn that the obfeurity in which the phi- 
lofophical knowledge of this ftate has hitherto been involved, 
has proved too favourable to the ftructure of various fyftems of 
atheifm or infidelity, as thefe have been in their turn to turbu- 
lence and immorality, not to endeavour to difpel it by all the 
lights which modern geological refearches have ftruck out. Thus 
it will be found that geology naturally ripens, or (to ufe a mine- 
ralogical expreffion) graduates into religion, as this does into 
morality. 

So numerous indeed and fo luminous have been the more 
modern geological refearches, and fo obvioufly connected with 
the object we have now in view, that fince the obfeuration or 
obliteration of the primitive traditions, ftrange as it may ap- 
pear, no period has occurred fo favourable to the illuftration of 

the 
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the original ftate of the globe as the prefent, though fo far re- 
moved from it. At no period has its furface been traverfed in 
fo many different directions, or its Shape and extent under its 
different modifications of earth and water been fo nearly afcer- 
tained, and the relative denfity of the whole fo accurately deter- 
mined, its folid constituent parts fo exactly distinguished, their 
mutual relation, both as to pofition and composition, fo clearly 
traced, or purfued to fuch considerable depths as within thefe laft 
twenty-five years. Neither have the testimonies that relate to 
it been ever fo critically examined and carefully weighed, nor 
confequently fo well underftood, as within the latter half of this 
century. 

The introduction of testimony into refearches merely philofo- 
phical has been, I am well aware, objected to by many, but in 
the prefent cafe the objection evidently originates in inattention 
to its object. All philofophical refearches are grounded either on 
experiment or obfervation Singly or jointly, and the confequences 
clearly deducible from them. Where recourfe cannot be had to 
experiment, as in the prefent cafe, there obfervation Singly muSt 
be reforted to, but as objects even of obfervation are not of daily 
occurrence, and many of them muft have exifted at distant inter- 
vals of time and place, recourfe muft be had to its records and 
confequently to testimony. AStronomy furnishes us with a cafe 
in point. This is a fcience purely philofophical, yet aStronomers 
have never hefitated to admit the obfervations of an Hipparchus 
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or a Ptolemy. In efted paft geological fads being of an hiftorical 
nature, all attempts to deduce a complete knowledge of them 
merely from their ftill fubfifting confequences, to the exclufion of 
unexceptionable teftimony, rauft be deemed as abfurd as that of 
deducing the hiftory of ancient Rome folely from the medals or 
other monuments of antiquity it ftill exhibits, or the fcattered 
ruins of its empire, to the exclufion of a Livy, a Salluft or a 
Tacitus. That great changes have taken place On the furface of 
the globe fince the commencement of its exiftence, changes that 
for fome thoufand years have not been repeated, is allowed on all 
hands. What then fhould render thefe fads and the circum- 
ftances attending them unfufceptible of teftimony? not furely 
their improbability or difcrepance with adual obfervation, fince 
their reality is confeffed by all ; with refped to fome of them 
I can think of no reafon but one, and that indeed at the firft blufh 
fufficiently plaufible, namely that their exiftence preceded that of 
the human fpecies ; this certainly proves that the knowledge of 
the hiftorian that relates them (fuppofing him to have any) was 
not as to fuch fads obtained by human means. But if in a fe- 
ries of fads difcovered by an inveftigation to which the witnefs 
•was an utter ftranger, an exad agreement with the relation of 
the hiftorian be difcerned, not barely as to the fubftance of the 
fads but even as to the order and fucceflion of their ex- 
iftence, in fuch cafe it muft be acknowledged that the rela- 
tion is tfue, let the knowledge of the hiftorian have been ob- 
tained 
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tained how it may. If its primary fource cannot be human it 
muft have been fupernatural, and moft afiuredly worthy of credit 
even in fuch inftances as have not as yet been corroborated by 
obfervation, or perhaps are incapable of fuch additional proof. 
Now fuch an account of the primaeval ftate of I he globe and of 
the principal cataftrophes it anciently underwent, I am bold to 
fay Mofes prefents to us, and I make no doubt of demonstrating 
in the following Effays. 

FIRST ESSAY 

ON THE 

PRIMAEVAL STATE OF THE GLOBE. 

The firft remarkable fad that prefents itfelf to our notice on 
confidering the primitive ftate of the globe is, that its fuperficial 
parts, at leaft to a certain depth, muft have originally been in a 
foft or liquid ftate. This fad is inferred from the ftiape it at pre- 
fent exhibits, which, as aftronomers tell us, is that of a fphoeroid 
comprefled at the poles, the polar diameter being found feveral 
miles fhorter than the sequatorial ; nor is it at the poles only that 
this compreffion is obfervable, but in all the higher degrees of 
latitude, nearly in proportion to their proximity to the poles. 
This ihape it evidently could not aftume unlefs to a certain 
depth its fuperficial parts were in a foft or liquid ftate. Some 
geological obfervations alfo indicate that its component parts, even 

thofe 
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thofe that are at prefent the moft folid, were originally in a foft 
ftate. Thus in the mountains of Quedlioe and Portfioellet in Nor- 
way, which confift of an argillaceous pudding ftone, the filiceous 
pebbles it contains are obferved to be compreffed to the thick- 
nefs of about 4" of an inch in the lower parts of the mountains, 
but to increafe in fize and roundnefs in proportion as their fitu- 
ation is higher. — I. Bergm. Erde Bcfch. 182. and in the Fivarois 
the loweft ftrata of primitive limeflone have been found of the 
thicknefs of only T '- of an inch, but in proportion to their 
heighth in the mountain their thicknefs increafes, until at its 
fummit it arrives to thirty or forty feet. 1. Soulavie, 178. Mr. 
Ferner made the fame obfervation in England*, but it is needlefs 
to inlift further on this point, as it is now generally allowed. 

With refpeft to the interior and more central parts, they 
having been hitherto inacceflible, nothing can be determined 
from immediate obfervation, but we may colled with fufficient 
certainty, and it is now generally acknowledged, that at the 
time of the creation and for many centuries after they contained 
immenfe empty caverns, and confcquently confifted of materials 
fufficiently folid to refift the preffure of the enormous mafs of 
liquid fubftance placed over them. 

The liquidity thus proved to exift in the more fuperficial parts 
of the globe, comprehending even thofe that are now moft folid, 

muft 

* t Roz. Sro. p. 64. and Grober to Camiola. Phy. Arbeit. *d Stuck. 3. 
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mufl have proceeded either from igneous fufion or folution in 
water. The hypothefis of igneous fufion wars with every notion 
which experiment has taught us to form either of fire or its fuel, 
or the properties and appearances of the various fubftances fup- 
pofed to be fubje&ed to it, as I have ihewn at large in a former 
differtation contained in the Tranfactions of this Academy ; the 
latter perfectly accords, and much more perfectly than I was then 
aware of, with all the properties and characters that all the 
folids now known exhibit, thofe confeffedly of volcanic origin 
folely excepted. 

The difficult folubility in water of mod of the folids which 
the globe at prefent exhibits, and the immenfe quantity of that 
fluid requifite to effect their folution, forms the only difficulty 
that has hitherto embarrafTed geologifts, though it has prevented 
fcarce any of them from admitting that folution. Moft of them 
have fuppofed that at that early period fome menflruum exifted 
capable of effecting it. This difficulty however proceeds folely 
from inattention to the firft demonftrated fact, namely, that the 
globe at its origin, at leaft to a certain depth, was a liquid mafs ; 
therefore the folids that at prefent compofe it were not originally 
in a folid ftate, whofe converfion into a ftate of liquidity would 
certainly require more water than is known to exift, but were at 
the very commencement of their exiflence in that ftate of mi- 
nute divifion which aqueous folution requires, but which no 
known exifting quantity of that fluid would be able to effect. 

Now 
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Now it is a well known chymical fatt that lefs of any menftruum 
is requifite to keep a folid fubftance in folution, at leaft for a 
fhort time, than originally to diffolve it. 

Yet if the quantity of aqueous fluid requifite even to keep 
the mafs of folids in folution were too fmall, as poffibly it may 
have been, this would only haften the fecond general fad to which 
I now proceed, namely, the cryftallization, precipitation and de- 
pofition of thefe folids. But before I enter on this event it will 
be neceflary to confider more particularly the ftate of this ori- 
ginal chaotic fluid. 

The water which conftituted this menftruum being in a liquid 
ftate mull have been heated at leaft to thirty-three degrees, and 
poffibly much higher. Secondly, it contained the eight generic 
earths, all the metallic and femi-metallic fubftances now known, 
the various fimple faline fubftances, and the whole tribe of inflam- 
mables, folid and liquid, which are of a fimple nature, variously 
diftributed, forming upon the whole a more complex menftruum 
than any that has fince exifted, and confequently endued with 
properties very different from any with which we have been fince 
acquainted. 

Hence elementary fire or the principle of heat muft have been 
coeval with the creation of matter, and the general properties of 
gravitation and eledive attradion may be fuppofed of equal 
date. 

The 
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The proportion of the different materials contained in the 
chaotic fluid to each other may be fuppofcd upon the whole 
nearly the fame as that which they at prefent bear to each other, 
the filiceous earth being by far the molt copious, next to that 
the ferruginous, then the argillaceous and calcareous, laftly the 
magnefian, barytic, Scottim and Iargonic, in the order in which 
they are named, the metallic fubftances (except iron) moft fpar- 
ingly ; in particular parts however of this polygenous fluid a very 
different proportion muft have obtained (as in fome parts of the 
globe) fome fpecies of earth or metal, &c. have evermore been 
found more copious than in others. Some geologifts, as Buffon, 
and of late Doctor Hutton, have excluded calcareous earth from 
the number of the primaeval, afferting the maffes of it we at Ipre- 
fent behold to proceed from fhell fifh. But in addition to the 
unfounded fuppofition, that fhell fifh or any animals poffefs the 
power of producing any fimple earth, thefe philofophers mould 
have confidered that before the exiftence of any fifh the ftony 
maffes that inclofe the bafon of the fea muft have exifted, and 
among thefe there is none in which calcareous earth is not found. 
Of thi3 circumftance indeed Buffon was ignorant, the analyfes 
that prove it being unknown to him. Doctor Hutton endeavours 
to evade this argument by fuppoling the world we now inhabit 
to have arifen from the ruins and fragments of an anterior, and 
that of another ftill prior, without pointing at any original. If 
we are thus to proceed in infinitum I fhall not pretend to follow 
him, but if he flops anywhere, unlefs he alfo fuppofes his primi- 
Vol. VI. H h tive 
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tive globe absolutely different from that which we inhabit, (and 
with fueh I do not meddle) he will find the fame argument 
equally to occur. 

In a fluid conftituted as that juft mentioned, it is evident, from 
the laws of elective attraction, that the various folids diffufed 
through it muft foon have coalefced in various proportions accord- 
ing to the laws of this attraction and the prefence or proximity 
of the ingredients, and thus have cryftallized into different groups, 
Which defeended to and were depofited on the inferior folid kernel 
of the globe. In thofe tracts in which the filkeous, and next 
to it the argillaceous earth moft abounded, (and fuch tracts 
appear to have been by far the moft extenfive) granite and 
gneifs appear to have been firft formed, and their formation 
may thus be explained : Both thefe rocks confift of quartz, 
felfpar and mica, in a variable proportion, but the quartz and 
felfpar are generally the moft copious. Thefe ftones are them- 
felves compofed of ftliceous and argillaceous particles, and par- 
ticularly the firft, principally of filkeous, the two latter admit- 
ting alfo the argillaceous and a fmall proportion of the calca- 
reous, the magnefian and in fome inftances of the barytic. Now 
of thefe earths, that fhould coalefce firft, which with an equally 
fmall affinity to water was at the fame time moft plentifully con- 
tained in it, its particles being more within the reach of each 
other's attraction. Hence we may conclude that the quartz firft 
cryftallized, fcarce ever indeed perfectly, from the difturbance that 

muft 
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muft have occurred in fuch an imsnenfe body of an heterogeneous 
fluid, nor perfe&ly pure by reafon of its affinity to argil and 
calx. Next to this feifpar, containing a fmaller proportion of filex 
and a larger of the other earths, proportions which, from their 
eafy fufibility, alfo appear to exhibit the maximum of attraction of 
thefe earths to each other when filex and argill prevail, muft have 
cryftallized next, and laftly the mica, a ftone in which the pro- 
portion of filex to argil is ftill fmaller. The portion of water 
difengaged from thefe earths gradually afcended and made room 
for new (hoots, which attaining the foregoing before they were 
perfectly hardened adhered to them clofely, and thus at laft vaft 
uniform blocks were formed ; where the fboots had not attained a 
certain degree of hardnefs, or the fofter ingredient, viz. the mica 
abounded, the gneifs was formed ; and where the proportions re- 
quifite to form felijpar were deficient, the other granitic ingredi- 
ents being prefent, fhiftofc mica was formed. Hence we may 
ujadenftand how it has happened that gneifs fhould fometimes be 
found ia granite*, and fometimes maiTes of granite in the midft 
of sgaeift, and why in mountains, granite, gneifs and fhiftofe mica 
frequently alternate with each other. Charpent. 390. 

As the fluid from which thefe cryftallized granitic maffes fub- 
fided was of the moft heterogeneous kind it is not to be won- 
dered at that various metallic fubftances, and particularly iron, 
and even fome traces of carbon and plumbago, fhould fometimes 
occur in them. 2 Saufs. 45 '• 2 Bergm. Jour. 1790. 532. 

H h 2 In 

• Werner kurze Claffif. 9, 10. 
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In other tracts where the fame earths occurred, but not in the 
proportions fitted to produce granitic ingredients, other maffes of 
the filiceous genus, #s filiceous ihiftus, filiceous porphyries, jafpers, 
&c. were formed by a lefs perfect and confufed cryftallization. 

In various places argillites, hornblende flates, ferpentines and 
other primaeval ftones of various denominations mull have arifen 
according to the predominant proportion of their ingredients by 
a more or lefs perfect or partial cryftallization. 

Metallic fubftances (all of which I fuppofe to have originally 
exifted in their complete metallic ftate) and particularly iron, of 
all others the moit copious, muft in fundry inftances have met and 
combined with fulphur, the fubftance to which all and particu- 
larly iron has the greateft affinity, and thus pyritous fubftances 
and fulphurated ores originated. Petrol, fpecifically lighter in- 
deed than water, but involved in the chaotic fluid, meeting fulphur 
to which it has an affinity, with it formed a liquid fpecifically 
heavier, which gradually involved and was abforbed by carbonic 
particles which were thus collected and precipitated. 

It is a fact at prefent well eftabliftied, that in the aft of cryf- 
tallization a very confiderable degree of heat is generated. Judg- 
ing then by analogy, how great then mufl have been the heat 
produced by the cryftallization of fuch immenfe quantities of 
ftony maffes as took place at this period, the immediate effect 

of 
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of which muft have been an enormous and univerfal evaporation, 
fweeping over the furface of the heated fluid according to the 
inequality of its diftufion and the caufes that produced it in va- 
rious tracts. 

The heat thus produced muft have been ftill farther increafed 
in confequence of an event which naturally refulted from the 
degree at firft excited. For in confequence of the evaporation the 
quantity of the chaotic fluid (the univerfal menftruum), as alfo 
its fpecific gravity, were diminifhed, and thus the fubftances con- 
tained in it (of which it was not the mod natural foivent) were 
ftill more difpofed to precipitation, as ufually happens in fuch 
oafes ; thus then the ferruginous particles naturally not foluble 
while in this metallic ftate in any fluid, and of which immenfe 
quantities exifted, were rapidly and copioufly precipitated ; the 
aqueous particles intercepted between them muft in that cafe 
have been decompofed, and an immenfe quantity of inflamma- 
ble air fet Ioofe, the heat thus produced increafing with the 
maiTes operated upon, muft have rifen at laft to incandefcence ; 
in that circumftance the oxygen abforbed muft have been in great 
meafure expelled, and in its nafcent ftate meeting and uniting 
with the inflammable air muft have burft into flame. The pro- 
grefs of fuch high degrees of heat muft have difengaged all the 
oxygen contained in the contiguous chaotic fluid, which uniting 
partly with more metallic iron, partly with the fulphurated and 
partly with the carbonic and bituminous fubftances muft have 

occasioned 
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occafioned a ftupendous conflagration, the efieds of which may- 
well be fuppofed to have extended even to the fblid ban's on 
which the chaotic fluid repofed, and to have rent and fplit it to 
an unknown extent. 

That flame ihould thus burft from the bofom of the deep is 
not a forced fuppofition, but has frequently been verified in latter 
times. I ihall only mention one inftance which happened in the 
beginning of this century, when flames burft out of the fea near 
Tercera, and an ifland was elevated*. 

These volcanic eruptions, many of which feem to have taken 
place at this period, chiefly in the fouthern hemifphere, were 
attended with important consequences ; the firft muft have been 
the diftufion of a confiderable heat through the whole raafe of 
the chaotic fluid, by which means the oxygen and mepbitac airs 
difperfed through it muft have been extricated, and thus gradually 
formed the atmofphere. 

The fecond was the production of fixed air from the union of 
oxygen with the ignited carbon ; this at firft rofe into and dif- 
fufed itfelf through the atmofphere, but in proportion as the cha- 
otic fluid cooled it was gradually abforbed by it. This abforb- 
tion occafioned the precipitation, and more or lefs regular crys- 
tallization 

* 6 Phil. Trann Abridg. 2d Part, 203. 
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tallization o£ the cakaretm earth, the greater part of which being 
much more fohible than the other earths, ftill remained m fo- 
lution after the others had for the moft part been depolited. 
This explains why many of thefe primitive calcareous maffes arc 
of all others the freeft from foreign admixture. In fome few 
inftances however it muft have happened that the calcareous parti- 
cles intermixed with other earths were faturated before the reunion 
and depofition of the other earths, and hence in fome countries 
ftrata of primitive calcareous mattes occur in the midft of gneifs, 
or alternating with itj but thefe inftances are very rare. 

That the formation of fixed air was an event fubfequent to the 
formation of moft of the primaeval ftones, appears from the obfer- 
vation, that the calcareous earth found in the compofition of pri- 
maeval ftones is in a cauftic ftate. 44 Roz. 206. 

The immenfe maffes concreted and depofited on the interior 
nucleus of the earth formed the primitive mountains. It may 
perhaps be thought that this depofition fbould be equally diffufed 
and fhould conftitute only an even cruft over this interior nucleus, 
but fuch a difpofition is contrary to the nature of cryftallization, 
between whofe fhoots an interval always intercedes, if not too 
fudden. The water firft difcharged of its diffolved contents, and 
thereby heated, moved upwards, being preffed by the circumam- 
bient denfer fluid, which was too heterogenous to mix with, and 
be diluted by it. The depofit already formed affording to the 
fucceeding portions of the charged fluid a bafts whofe points of 

contact 
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contact were fo much the more numerous as its height was greater, 
thereby determined thefe portions to a fimilar depofition, until 
the diminiflied denfity or exhauStion of the menftruum dimi- 
nished or put an end to the number and extent of the points of 
contact of the depofited maSTes with the folids contained in the 
menftruum. In fome cafes alfo, particularly after the chaotic 
fluid was heated by the caufcs already mentioned, and a consider- 
able evaporation had enfued, the cryftallization might have begun 
at the furface, as we fee happen to fome falts and to lime-water. 
Thus extenfive ftrata might have been fucceffively depofited, 
moftly in an horizontal, but often from accidental ruptures during 
their fall, in an oblique or nearly vertical pofition. Thus far we 
are led by general analogies, without the afliftance of romantic or 
gratuitous hypothefes, and the view of the fubject thus obtained 
is fufficient for the explanation of moft of the obfervations hi- 
therto made on the Structure of primitive mountains. 

The formation of plains is eafily underftood, in the wide inter- 
vals of diflant mountains, after the SirSt cryStallized maffes had 
been depofited, the folid particles Still contained in the chaotic 
fluid, but too diftant from each others fphere of attraction to con- 
crete into cryStals, and particularly thofe that are known to be 
leaft difpofed to cryftallize, and alfo to have leaSt aSfinity to water, 
were gradually and uniformly depofited. Of this nature argilla- 
ceous particles are known to be, intermixed as may well be ex- 
pected with a large proportion of Siliceous and ferruginous parti- 
cles 
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cles of all others the moft abundant, and fome particles of the 
other earths; by thefe compound and flightly concreted earths 
the furface of plains were originally covered. In procefs of time 
thefe earths undoubtedly received an abundant increafe from the 
decompofition of primitive mountains, but this being an event of 
a pofterior date need here be only curforily mentioned. 

The next important event neceflary to fit the globe for the 
reception of land animals was the diminution and recefs of the 
chaotic fluid in whofe bofom the mountains were formed, and 
the confequent difclofure of the dry land. This event was the 
natural confequence of the operation of the preceding volca- 
nos, by thefe the bed of the ocean was fcooped, moft proba- 
bly as we fhall hereafter fee, in the Southern hemifphere. But no 
change or tranfpofition of the folid materials deposited from the 
chaotic fluid could lower its level, unlefs the inferior nucleus of 
the globe could receive it within its hollow and empty caverns; 
this admittance it gained through the numerous rifts occafioned 
by the antecedent fires; at firft rapidly, but afterwards more 
flowly, in proportion as the perpendicular height of the fluid was 
diminifhed, and thus the emerged continent confifting of moun- 
tains and plains was gradually laid bare and dried, and by drying, 
confolidated. 

The difclofure of the adtual continents, as I have juft hinted, 

appears to have been gradual. The tra&s at firft uncovered were 

Vol. VI. I i thofe 
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*hofe vvhofc height over the prefent feas amounts to 8500 or 9000 
feet, or more. This height comprehends raoft of the Eaftern 
heights of Siberia, between latitude 49 ° and 55 , and of the ex- 
tenfive regions of Great Tartary, Thibet, the defert of Coby 
or Chamo, and China, reaching in fome places to latitude 35°, 
and extending in the Northern parts from the fources of the 
Irtifh, long. 95 , and in the more Southern from the heads of the 
Ganges and Bourampooter, long. 8o°, Hohanho and Porentftio 
to long. 190° at the leaft, and perhaps ftill farther into the un- 
known parts of Eaftern America. 

In Europe only the fummits of the Alps, Pyrenees, and of a 
few other mountains were uncovered, but in America the nar- 
row but long chain of the Cordeliers muft have raifed its fummits 
far above the ocean ; this fad is a neceffary inference from that 
which I am next to mention. 

The level of the antient ocean being lowered to the height 
of 8500 or 9000 feet, then and not before, it began to be peopled 
with Ji/h. I fhall therefore from its fimilitude to our prefent 
feas henceforward denote it by this denomination, to diftinguifh 
it from the chaotic fluids whofe composition was fo different and 
contained no fifh. 

That the creation of filh was an event fubfequent to the 
«mer(ion of the traces juft mentioned and to the reduction of 

the 
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the waters to the height I have ftated, is proved by the ob^ 
fervations of all thofe who have vilited thofe countries. Pallas 
informs us that the rmmenfe defert of Cobea or Chamo forms 
a flat platform whofe elevation can be compared only to that 
of Quito in Peru (which Bouguer has fhewn to amount to 
upwards of 9000 feet) and that the plains of the Monguls all 
along to the Chinefe wall are nearly of the fame height *. 

Major Rennel, in his account of the map of India, tells us 
that the country of Thibet is one of the higheft in Alia, being 
part of that elevated tracl which gives rife not only to the 
rivers of India and China, but to thofe of Siberia and Tartary. 
The Southern ridge of the mountains of Boutan (Thibet) rifes, 
he fays, about a mile and a half above the plains of Bengal, 
and may be feen in a horizontal diftance of one hundred and 
fifty miles, p. 93 and 94, which indicates a height of fifteen 
thoufand feet, or allowing for refradion according to Dr. Malke- 
lyne's rule, eleven thoufand nine hundred and eighty-one feet. 

According to Abbe Man's calculations, of all others the mofl 
accurate and the moft moderate, the height of the Ganges and 
Hohanho, even at one thoufand miles diftance from the fea, 
mull be three thoufand fix hundred and thirty feet. But Ma- 
jor Rennel has Ihewn in the Philofophical Tranfaclions, 1781, 

lis P- 9°? 

* 1 A3. Petrop. 1777, p. 38. 
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-p. 90, that the head of the Ganges is two thoufand miles diftant 
from the fea, therefore the country it flows from is elevated 
at leaft eight thoufand eight hundred or nine thoufand feet. 

Now in thefe elevated trads no marine ihells or petrifactions 
are found in the body of any mountain, nor in any ftone not 
even in limeftone though it abound particularly about the fources 
of the Amour, Herm. 1 Chy. An. 179-1, p. 155. But all the 
calcareous mattes that occur are either what are called faline 
like Carrara marble, or fo fine grained foliated as to appear 
nearly compact, but of the primitive kind. This abfence of 
marine (hells and petrifactions from fuch extenfive regions has 
attracted the particular notice of all travellers into thefe parts as 
they are fo abundantly found in all lower tracts of the globe, 
Gmelin, 45. Phil. Tranf. 254. Pallas, 1 Ad. Petrop. 44. Pa- 
trin, 38 Roz. 227. And though fait fprings and lakes are found 
in the higheft plains, Pallas, ibid. 38, and even coal mines in 
the mountains, yet no organic remains accompany thefe mines 
as they do in the lower trads of the globe, Patrin, 38 Roz. 
426. Pallas indeed remarks fome few petrifactions have been 
found in the rifts even of granitic mounts, but thefe he rightly 
judges were depofited there at the time of the deluge ; ibid. 

44- 

Hence I think it follows evidently that thefe tracts were indeed 
formed in the bofom of the primitive ocean, like all others, 

but 
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but that they were uncovered before the creation of fifh, and 
fince they contain limeftone, that this ftone does not necefTarily 
and univerfally originate from comminuted (hells, as Buffon and 
others have advanced. 

That fifh did not exift until the level of the ocean was de- 
preffed to eight thoufand five hundred feet may alfo be in- 
ferred with equal evidence from this obfervation, that tho' fe- 
veral lofty mountains at prefent exift which far exceed that height, 
yet no petrifactions or fhells are incorporated in the rocks or 
ftrata that form them. This De la Peyroufe attefts with refpect 
to the Pyrenees, which yet are moftly calcareous. Traite dts Mines 
de fer, 336. Nor are any found in Santo Velino^ the higheft of 
the Appennines, its height being eight thoufand three hundred 
feet, whereas they abound in thofe that are lower. In the Sa- 
voyan Alps Salenche, Saleve Mole, the Dole, all of which are cal- 
careous, but below the height of feven thoufand feet, contain 
petrifactions, but the Buet, which is alfo calcareous for the 
greater part, but whofe height exceeds ten thoufand feet, con- 
tains none. Sauffurc paffim. 

And reciprocally of the mountains that contain petrifactions 
imbodied in their mafs none reaches to the height of eight thou- 
fand fix hundred feet. With refpect to the Hartz, Lafius 
remarks that no petrifactions are found in the mountains 
whofe height exceeds two thoufand three hundred and ten 
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feet, Lafius, 148 ; and Renovants, p. 76, afferts that none of 
thofe of Siberia on each fide of the Altai exceed two thoufand 
Paris feet. Nay Pallas does not allow to calcareous mountains 
that contain petrifa&ions (which on this account he judges to 
be formed in the fea) above thirteen or fourteen hundred feet, 
1 Act. Petrop. 59, but a view of the mountains of Switzer- 
land ftiews that many of them are much higher. 

The neareft approach I have met with, to the limits I have 
affigned to the height of the antient ocean when it began to 
be peopled with fifh, is an obfervation of Mr. De Luc's, that 
he found cornua ammonis petrified on mount Grenier, whofe 
height is feven thoufand eight hundred feet, 2d Lettres a la 
Reine, 227 ; and another of Baron Zoits on the mountain of 
Terglorc in Carniola, that petrifactions were found in limeftone 
at the height of between thirteen and fourteen hundred German 
lachters, taking fuch to be equal to thofe of the Hartz, the height 
was eight thoufand five hundred Englim feet nearly, and 
hence I have extended the limits to eight thoufand five hundred 
feet, yet it does not appear by Mr. De Luc's relation that thefe 
petrifadions were imbodied in the done or rock which con- 
ftitutes the mountain, and therefore may well be only relics 
of the deluge. He alfo fays that the chain of Jura abounds in 
marine remains, but Jura confifts of two chains, the higheft 
of which confifts of primaeval limeftone in which no petri- 
factions are found, and this is the higheft, 50 Roz. 275, but the 

lower 
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lower chain certainly abounds in them. Fichtel alfo remarks 
that ftill higher on the mountains of Terglore no petrifactions 
are found imbodied, Mineral Aufsatz, p. 4. 

After this elevated trad of the globe had been uncovered, 
there is no reafon to fuppofe that it long remained divefted of 
vegetables or unpeopled by animals, being in every refpedt fitted 
to receive them. The fevere degree of cold which at prefent 
diftrefles thefe countries during the winter months is folely 
owing to their diftance from and elevation over the a&ual feas 
(as I have elfewhere fhewn), circumftances that did not exift 
at this period. 

That the retreat of the fea from the lower parts of our pre- 
fent continents was gradual and not fully effe&ed until after 
the lapfe of feveral centuries many reafons induce us to be- 
lieve. i°. Both fides of the Altaifchan platform exhibit fe- 
condary mountains (fo I call all thole which contain marine fhells 
or other remains of animal or vegetable fubftances between their 
ftrata, or incorporated in the rocks or ftones of which they con- 
fift) both of the calcareous and argillitic kind, in which marine 
fhells abound, Renov. 75, thefe therefore muft have been formed 
before the fea had receded far from thefe parts, and muft have 
been the work of many years. 

2 do . Not only in every region of Europe but alfo of both the 
old and new continents, whofe fituation is inferior to that above- 
mentioned, 
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mentioned, immenfe quantities of marine (hells either difperfed 
or colle&ed have been difcovered. In the province of Touraine 
in France, at one hundred miles diftance from the fea, there 
exifts at a depth of eight or nine feet a heap of fhe'.ls of nine 
leagues in furface and upwards of twenty feet in depth, many 
of which are thofe of the neighbouring feas, a colle&ion which 
certainly required many years to accumulate. — Mem. Paris, 1720, 
p. 524, 540. Moft of thefe fhells are placed on their flat and not 
on their convex furface. — Ibid, which fhews they muft have been 
gently depofited, and not huddled together by a fudden and vio- 
lent inundation. In fome places fhells of different fpecies are 
thus accumulated, but in others they are regularly arranged in 
families. — 1 Bergm. Erdekug. 251, 262. 6 Roz. 120. Widem. 
Verwandl. 118. which fhews alfo that they were neither fuddenly 
nor promifcuoufly collected. Many fmaller but fimilar accumu- 
lations occur in England, as may be feen in the Philof. Tranf. 
and Ray's Difcoveries, and in Peru 2 Don. Ulloa's Voy. 197. and 
alfo in Italy, Spain, Germany, Poland, Sweden, &c. which being 
generally known and acknowledged it is needlefs to detail, but 
it deferves particular attention, though many of them are found 
at a depth of from eight to one or two hundred feet under the fur- 
face of the earth, and at ftill greater depths from the furface of 
mountains, yet fcarce any are found lower than the actual fur- 
face of the bed of the fea.— 1 Bergm. Erde, 176. Some indeed are 
found that do not now occur in the neighbouring coaft, becaufe 
they are of the kind called Pekgica> which exift only at great 
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depths, as Don Ulloa has fhewn, 2 Voy. 197. or becaufe the tem- 
perature of the actual feas is unfit for them, as the ancient feas, 
from the fmaller extent of the ancient continents, muft have 
been much warmer, nay the number of thefe unknown (hells is 
daily diminifhing. 

We may alfo remark that the loweft countries, as Brabant 
and Holland, contain moft of them. In particular tracts of Ruffia 
they are alfo very copious, becaufe thefe tra&s were longer co- 
vered by the fea than moft other countries, as will be fhewn in a 
future EfTay. 

4*. Trees of different kinds and various vegetables have been 
found in great depths in our modern continents, and even under 
lofty mountains, as at Meiffen in Heffia, and often mixed with 
marine remains. Some parts of the earth on which thefe trees 
grew muft therefore have been dry land, while thofe parts in 
which the trees are found were covered by the fea, therefore the 
retreat of the fea muft have been gradual. Many I am fenfible 
afcribe thefe depofitions to the ravages of the univerfal deluge, 
and in fome cafes I believe juftly, but as they are often under 
hills or mountains, whofe ftrata are regularly difpofed, a regula- 
rity that can fcarce be fuppofed to take place during the turbu- 
lence of a deluge, in thefe cafes it appears their depofition muft 
be afcribed to more tranquil caufes. 

Vol. VI. K k 5°. Trees 
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5°. Trees have often been found depofked near the fummits 
of many mountains at heights in which from the degree of cold 
which at prefent prevails on them they could not grow, there- 
fore they muft have grown when the temperature of thefe fum- 
mits was warmer, and confequently when they were lefs elevated 
over the furface of the fea, and lefs diftant from it. 

Lastly, — Stratified mountains of various heights beneath eight 
thoufand feet exift in different parts of Europe, and of both con- 
tinents, in and betwixt whofe ftrata various fubftances of marine, 
and fome Vegetables of terreftrial origin repofe, either in their 
natural ftate or petrified j the regularity and uniformity of thefe 
ftrata ftrongly indicate a caufe whofe a&ion was regular and uni- 
form and long continued j now tides are the only caufe of this 
nature with which we are acquainted ; fudden and violent inun- 
dations and of fhort continuance are incompatible with Grati- 
fications fo regular and numerous. In fome few inflances, it is 
true, much irregularity and confufion prevails amongft the ftrata, 
from the diffolution, elapfion, or different compreffion of fome 
of thefe ftrata, or from their interruption during their formation, 
by the introduction of extraneous rocks projected amongft them 
by adventitious caufes, as earthquakes or volcanos ; or the tides 
themfelves may have fometimes been rendered irregular by ftorms, 
currents or the irregular profile of the fhores, as we daily obferve. 
But even in thefe cafes the length of time neceffary for the for- 
mation of the ftrata exclude all fufpicion of fhort and tumultuary 

inundations. 
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We alfo obferve, that though the ftrata themfclves are not ar- 
ranged in the order of the fpecific gravities of the materials that 
compofe them, the lighter being frequently placed beneath the 
heavier, yet within each ftratum the materials that compofe it are 
almoft always arranged according to the laws of their gravitation, 
i Bergm. Erde, 179. 

These phenomena fully prove that the retreat of the fea from 
the vicinity of the lofty mountains and elevated platforms that firft 
emerged was not fudden, but continued for feveral ages, and that 
the various ftratified fecondary mountains at prefent exifting were 
formed within it during its retreat, and after the creation of fifh. 
The mode of their formation now claims our attention. 

To form as juft an idea of the formation of fecondary mountains 
as the nature of an object infcrutable to human eyes can allow us, 
we muft obferve, i°. That the greater part of the particles of 
folid matter contained in the chaotic fluid being depofited before 
the creation of fifh, the various materials that enter into the com- 
position of fecondary mountains muft have been furnifhed either 
by the deftru&ion of fuch of the primary as exifted in the fea, 
but either from want of folidity or the fmallnefs of their mafs 
were too feeble to refift its impetuofity when animated by ftorms;- 
and being by continued friction reduced to atoms or rolled into 
tumblers were either diffufed through or hurried along by the 
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agitation of the waters, or were crumbled to pieces bjr earth- 
quakes, and varioufly difperfed through the ocean, or thefe ma- 
terials were ejecled in immenfe heated maffes, by fubmarine vol- 
canos into the bofom of the waves, to be by them farther com- 
minuted, difintegrated or decompofed. 

The various folids thus diffufed at different periods of time 
through the vaft body of the ocean mull have been gradually pre- 
cipitated and depolited on fuch folid maffes as refilled the pro- 
greffive motion impreffed upon the precipitating maffes by that 
tumultuous element; hence they applied to and relied on the 
Iqw lateral furfaces of many of the moll conliderable primary 
mountains, or were accumulated on the fcabrous but firmly 
rooted fragments of fuch of thofe mountains as were before de- 
flroyed, intombing the fhell-fllh that adhered to or relied upon 
thefe fragments, and arrelling by their initial foftnefs the various 
funk woods and other vegetable or animal fubllances as chanced 
to be mixed with thefe precipitating malTes, or were fubfequently 
borne upon them. Trees naturally affumed the fituation that 
afforded leaft refillance to the currents that conveyed them, and 
hence the uniformity that has been obferved very frequently in 
their pofition. Thefe depolitions, when during their defcent they 
attained a certain degree of denlity, mull have proved fatal to 
the various fpecies of fifh which were involved in them, and hence 
the origin of the more folid pifcine remains at prefent found in 
them j the fofter parts being dellroyed by putrifa&ion, in this 
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[ ««' ] 

manner, but after long intervals of time, the fucceeding ftrata appear 
to have been formed, but they did not attain their prefent folidity 
until after the retreat of the fea, and through the operation of 
caufes which I (hall' prefently mention. 

From the circumftances here flared we may eafily account for 
feveral of the moft general geological obfervations, as, 

i°. Why flratified hills have always been found repofing on 
primnry rocks or inverting primary mountains, as on granite, 
gneifs, argillite, &c. as Ferber, Born, Pallas, Gerhard, Charpentier, 
Werner, Sauflure, &c. atteft, not as matters of opinion, but as fads 
they have conftantly been witneffes to. Dodor Hutton indeed 
thinks this obfervation does not hold true with refped to Scot- 
land, or even with refped to the greater part of Britain, becaufe 
in traverfing the greater part of that ifland he feldom met with 
granite ; but it is plain from what has been faid, that it is not on 
the furface it fliould be expeded, but under the fuperior flrata, 
therefore the Dodor's obfervations, but not his aflertions, are 
perfedly confiftent with thofe of all other geologifts. However 
Mr. Everfman of Berlin, who refided fome years in Scotland, tells 
us that the fundamental rock (prund gebirge) of Scotland is a mafs 
of the granitic kind, I Bergm. Jour. 1789, 495, and Dodor Afh 
relates that not only near Aberdeen, but in the more fouthern 
parts, extenfive granitic mountains often occur, 1 Chy. Ann. 1792, 
115. The truth is that the whole of Britain feems to have been 

formed 
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formed of ftrata, refting upon and intercepted between mattes 
of granite or other primitive rocks, at depths in moft places not 
eafily acceffible. 

2 do. Why the ftrata of fecondary mountains are generally ele- 
vated in the direction that faces the next primitive mountains, 
though frequently diftant from them, being as we have feen ori- 
ginally formed againft, and along the (loping fides of thofe moun- 
tains, and the feparation occafioned by the courfe of waters that 
formed the vallies that intercede between them. The feeming 
exceptions to this rule arife either from the linking of the primi- 
tive mountain to which the fecondary faced, as happened to that 
which ftood where the lake of Geneva is now placed, whofe bot- 
tom is chiefly granite, or fome other primitive rock, as Mr. Sauf- 
fure attefts, i Sauff. 15, and therefore the elevation of the ftrata 
of the Mole, Saleve, &c. face the lake, Id. p. 222, 223, &c. or 
becaufe thefe unratified hills were originally independent, being 
formed on the fragments of primitive mountains, as already 
faid. 

Hence alfo we may explain an important obfcrvation made 
by Mr. Schreiber on the mountain of Gardette, which confifts of 
limeftone fuperimpofed on gneifs ; he obferved that where they 
joined, Uie gneifs had penetrated into the body of the limeftone, 
but the limeftone did not penetrate into that of the gneifs, whence 

he 



[ *6 3 ] 

he juftly inferred that the limeftone was in a foft ftatc, but the 
gneifs already confolidated, when the contact took place ; 36 
Roz. 359. Similar to this is the obfervation of Mr. SaufTure, 
1 Sauffur. 528, that a puddingftone with a calcareous cement 
or argillaceous grit is generally interpofed betwixt the uppermoft 
ftrata of the primary and the Ioweft of the fecondary flrata as the 
foft fecondary matter inveloped the pebbles or gravel on the fur- 
face of the primary ; this he obfervcd in the Alps, the Vofges, 
the Cevennes, &c. This is alfo confiantly obfcrved in coal mines 
where femi-primigenous ftrata (Todliegendes) a fandftone or 
brecia with a calcareous or argillaceous cement, forms the Iaft 
ftratum immediately over the primitive rock. 

Many, indeed mod of the obfervations hitherto made, are ex- 
plicable on thefe principles, which, not to extend this part of the 
Effay beyond its due limits, I here omit. 

The retreat of the fea appears to have continued through the 
rifts already mentioned, or poffibly through others fubfequently 
made, probably until a few centuries before the deluge. Its cef- 
fation long before the deluge I infer from the hardnefs which the 
mountains muft have acquired to withftand the fhocks they muft 
have underwent during that cataftrophe. To acquire this hard- 
nefs a long period of time was necefTary, both for their deficcation 
and the infiltration of thofe particles to which the ftrata of fe- 
condary mountains owe their folidity. 

I DO 
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I do not by this pretend that the fecondary ftrata had not ac- 
quired a certain degree of folidity in a few minutes, even after 
their depofition, and confequently long before their emerfion ; on 
the contrary this muft foon have been acquired in the fame manner 
as we find calcareous depofits to harden at the bottom of lalt- 
pans and tea-kettles, while full of liquor, and tartar in hogflieads 
of wine, and pouzzolana mortar, &c. but this hardnefs is mo- 
derate in comparifon of that which they acquired by deficcation 
and continued infiltration, as we daily experience in moift lime* 
ftone quarries, where though the ftone is originally hard, yet it 
becomes much harder when dried. The induration efte&ed by 
infiltration is ftill more confiderable, as by it the minuter par-* 
tides of bodies are conveyed into the minuteft interftices. Hence 
we fee that traps and bafaltic pillars are always harder at the 
bottom than at the top, Cronft. § 267, and the upper ftrata of 
limeftone, particularly of that fpecies called freeftone, are always 
fofter near the furface of the quarry than at a greater depth ; that 
fuch infiltration is not an imaginary pfocefs, let it be explained 
how it may, and confequently that the hardnefs of the lower ftrata 
does not proceed merely from the preffure of the upper, appears 
by an elegant obfervation of Mr, Werner's, that where various 
ftrata of a different nature occur, the petrifactions that are found 
in the inferior, are frequently filled with the matter of the fupe- 
rior inftead of that of the ftratum which contains them, Wedem* 
Verwandl. 118. The petrified fhells found in clay or argillites 
are commonly comprefTed and flatted, as Mr. Bergman remarks, as 
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argil hardens by contra&ion, but thofe found in limeftone retain 
their primitive fhape, as thefe harden chiefly by infiltration. 

I now proceed to the Mofaic account of thefe events, " In 
" the beginning God created the heaven and the earth," that 
is to fay, the firft event in the hiftory of this globe was its 
creation, and that of all the planets then known. 

" And the earth was without form and void," that is to fay, 
that the earth at the time of its creation was without form, &c. 
therefore another terraqueous globe did not previoufly exift in a com- 
plete ftate out of the ruins of which the prefent earth was formed, 
as fome have lately imagined ; without form and void the Hebrew 
has Tohu and Bobu. Ainfworth remarks that 7o&«'fignifies a ftate 
of confufion, and Bohu a ftate of vacuity ; fee Pool's Synopfis. 
That is to fay, that the earth was partly in a chaotic ftate, and partly 
full of empty cavities, which is exactly the ftate, which from the 
consideration of the fubfequent phenomena, I have fhewn to have 
been neceflarily its primordial ftate. 

" And darknefs was on the face of the deep," confequently light 
did not at firft exift. The deep, or abyfs, properly denotes an im- 
menfe depth of water, but here it Signifies, as Mede and Eftius 
obferve, the mixed or chaotic mafs of earth and water. — David, 
whofe knowledge was derived from Mofes, and who probably pof- 
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feffed a lefs abridged copy of Genefis than we do, exprefsly tells us 
that the earth was covered with water " the abyfs, like a garment, 
*' was its covering." Pfalm civ. v. 6. 

Hence we fee that the water was from the beginning in a liquid 
ftate (and not in that of ice) as I have mentioned ; and confequently 
elementary fire, or the principle of heat, exifted from the begin- 
ning. 

" And the fpirit of God (or rather a fpirit of God) moved on the 
" face of the waters ;" here fpirit denotes an invifible elaftic fluid, 
viz. the great evaporation that took place foon after the creation, 
as foon as the folids began to cryftallize, as I have fhqwn. Of God, 
is a well known Hebrew idiom denoting great ; moved, or rather 
hovered, over the waters. David here mentions a fad which he 
undoubtedly took from Mofes, though omitted in our prefent copies 
of Genefis, and this facl is effential to our theory, namely, that 
" the waters flood above the mountains" Pfalm civ. v. 6. Therefore 
the mountains were formed in the bofom of the waters, as I have 
ftated. Nay he ufes an expreffion that mod probably hath hitherto 
been ill underftood, that " God fixed the earth on its bafis, from 
*' which it fhall not be removed for ever." This appears to me to 
denote the depofition of the folids contained in the chaotic waters, 
on the folid kernel of the globe, from whence they fhould never 
be removed nor indeed have they ever fince. 

" And 
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" And God faid let there be light, and there was light ;" here 
we may obferve that fails only, were revealed to Mofes or the per- 
fon (mod probably Adam) from whom their tradition defcended. 
The words chofen by Mofes, or this perfon, were fuch as coincided 
with his own notions, or were moft intelligible to an ignorant peo- 
ple. The phrafes, God faid ^ God Jaw it was good, God called, ufed 
in this chapter, are mere anthropological phrafes, fuited to the con- 
ception of thofe to whom thefe fads were related, for religious and 
moral and not merely for fcientific purpofes. To men of fcience 
their fignification could not be ambiguous. " God faid" (ignifying 
no more than that events naturally poffible took place by virtue of 
the laws of their production, which laws God had eftablifhed. 
" God faw it was good" fignifies merely that it was good, and the 
expreffion " God called" denotes no more than that it received fuch 
a name. 

The production of light Hands next in the order of events re- 
corded by Mofes, as it does in our theory, and moft probably denotes 
the fames of volcanic eruptions, the Hebrew certainly bears this 
fignification. The period of its exiftence Mofes called day, evi- 
dently from its refemblance to true days, which could have exifted 
only at a fubfequent period, namely after the fun had gained its 
luminous powers. 

" And God faid, let there be a firmament in the midft of the 
rt waters, and let it divide the waters from the waters." Here Mofes 
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indicates the produ&ion of the atmofphere, the word which in our 
translation is rendered Jirmament * mod properly Signifies exparife, 
or an expanded or dilated fubftance ; than which a more proper 
name could not furely be chofen for the atmofphere. " To divide 
" the waters from the waters," that is, to feparate and contain va- 
pours, which is one principal ufe of the atmofphere. 

" And God faid, let the waters under the heavens be gathered 
" together in one place, and let the dry land appear, and it was 
" fo." This is the fifth event which Mofes places in the fame 
order of fucceflion that mere philofophical considerations affign 
to it. 

The word appear is remarkable, as it feems to denote that the 
difclofure of the earth was fttcceflive, and had not from the begin- 
ning fully and compleatly taken place. 

The events immediately fubfequent I omit, as not relating to 
eeoloay, and Shall only mention the creation of fifh, a fad of great 
importance in the theory of the earth ; this Mofes, as well as 
philofophy, tells us happened after the feparation of the waters 
from the dry land and primitive mountains. He alfo relates that 
the creation of land-animals was fubfequent to that of SiSli ; a fact 

which 

* Some interpreters think firmament implies fomething folid, becaufe the general 
opinion of the Heathen oriental fages was, that the heavens were folid, as if the 
true fetift of the Hebrew was to be derived from falfe opinhns devifed many ages after 
Mofes- 
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which geological obfervations alfo indicate, for their remains arc- 
always found near the furface of the earth, whereas thofe of fifh 
are found at the greateft depths. This order of fucceflion is nor 
only allowed by Mr. Buftbn, but made one of the principal pillars 
of his fyftem. i Epoque's de la Nature, p. 231 in 8vo. 

Here then we have feven or eight geological fads, related 
by Mofes on the one part, and on the other, deduced folely from 
the moil exad and beft verified geological obfervations, and yet 
agreeing perfectly with each other, not only in fubjiance but in the 
order of their fucceflion. On whichever of thefe we beftow our 
confidence, its agreement with the other demonftratcs the truth 
of that other. But if we beftow our confidence on neither, then 
their agreement muft be accounted for. If we attempt this, we fhall 
find the improbability that both accounts are falfe, infinite ; con- 
fequently one muft be true, and, then, fo muft alfo the other. 

That two accounts derived from fources totally diftinct from 
and independent on each other fhould agree not only in the fub- 
ftance but in the order of fucceflion of two events only, is already 
highly improbable, if thefe fa£ts be not true, both fubftantially and 
as to the order of their fucceflion. Let this improbability, as to 
the fubftance of the fads, be reprefented only by ~. then the 

improbability of their agreement as to feven events is , that is, 

J ° io- 7 

as one to ten million, and would be much higher if the order alfo 

had entered into the computation. 
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SECOND ESSAT 

• N THE 

DELUGE. 

Having, I flatter myfelf, eftablifhed, in the preceding Eflay, 
the credit due to Mofes on mere philofophic grounds, and abftracV 
ing from all theological considerations, I fhall not fcruple taking 
him "as a guide as far as his teftimony reaches, in tracing the circum- 
stances of the moft horrible cataftrophe to which the human and 
all animal fpecies, and even the terraqueous globe itfelf, had at 
any period fince its origin been expofed. His teftimony is indeed 
in fubftance confirmed by the traditions of many antient nations, 
which may be feen in Grotius de Veritate Huet Queft. Alnet, lib. 
ii. chap. xii. Eufeb. Prep. Evang. Lib. ix. &c. and therefore 
needlefs to adduce ; it is more to our purpofe to prove it by geolo- 
gical fads, of which there are fome that feem to me perfe&ly 
conclusive. 

i ft, According to Don Ulloa, Shells were found on a moun- 
tain in Peru at the height of 14220 feet, 2 Buff. Epoque, 268. 
Now I have already (hewn, in the former Eflay, that no 
mountains higher than 8500 feet were formed fince the creation 

of 



[ *7* ] 

of fifli, or, in other words, that fifh did not exift until the original 
ocean had fubfided to the height of eight thoufand five hundred 
feet above its prefent level. Therefore the fhells found at more 
elevated ftations were left there by a fubfequent inundation. 
Now an inundation that reached fuch heights could not be partial, 
but mufl have extended over the whole glofee. 

2dly, The bones of elephants and of rhinoceri, and even the 
intire carcafe of a rhinocerus, have been found in the lower 
parts of Siberia. As thefe animals could not live in fo cold a coun- 
try they rouft have been brought thither by an inundation from 
warmer and very diftant climates, betwixt which and Siberia 
mountains above nine thoufand feet high intervene. It may be 
replied that Siberia, as we have already fhewn, was not originally 
as cold as it is at prefent j which is true, for probably its original 
heat was the fame as that of many iflands in the fame latitude 
at this day, but flill it was too cold for elephants and rhinoceri, 
and between the climates which they might have then inhabited 
and [the places they are now found in too many mountains inter- 
cede to fuppofe them brought thither by any other means but 
a general inundation. Befides, Siberia mult have attained its 
prefent temperature at the time thefe animals were tranfported, elfe 
they muft have all long ago putrified. 

3dly, Shells known to belong to fhores under climates very 
diftant from each other are in fundry places found mixed promif- 

cuoufly 
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cuoufly with each other ; one fcrt of them, therefore, tnuft have 
been tranfported by an inundation ; the promifcuous mixture can 
be accounted for on no other fuppofition. 

These appear to me the moft unequivocal geologic proofs of a 
general deluge. To other fads generally adduced to prove it, 
another origin may be afcribed ; thus the bones of elephants found 
in Italy, France, Germany, and England, might be the remains 
of fome brought to Italy by Pyrrhus or the Carthaginians, or of 
thofe employed by the Romans themfelves ; fome are iaid to have 
been brought to England by Claudius. 4 Phil. Tranf. Abr. 2d part, 
242. When thefe bones, however, are accompanied with marine 
remains, their origin is no longer ambiguous. Thus alfo the 
bones and teeth of whales, found near Maeftricht, are not decifively 
of diluvian origin, as whales have often been brought down as low 
as Lat. 48 . 34 R02. 2or. Nay fometimes they ftrike on the coaft 
of Italy. 1 Targioni Tozzetti 386. 

Yet, to explain the leaft ambiguous of thefe phcenomena, 
without having recourfe to an univerfal deluge, various hypothefes 
have been framed. 

Some have imagined that the axis of the earth was originally 
parallel to that of the ecliptic, which would produce a perpetual 
fpring in every latitude, and consequently that elephants might 
exift in all of them. But the fcbleft aftsonomers having demon- 

ftrated 



[ 273 ] 

flrated the impossibility of this parallelifm, it is unneceSTary to ex- 
amine its confequences ; it only deferves notice that the obliquity 
of the equator is rather diminishing than increasing* See La Lande 
in 44 Rofc. 2 I a. BeSides, why are thefe bones accompanied by 
marine remains ? Others, from this nutation of the earth's axis, 
have fuppofed that its poles are continually Shifting, and con- 
fequently that they might have originally been where the equator 
now is, and the equator wheie the poles now are; thus Siberia 
might have, in its turn, been under the equator. But as the 
nutation of the earth's axis is retrogreffive every nine years, and 
never exceeds ten degrees, this hypothefis is equally rejected by 
aftronomers. 44 Roz. 210. 2, Bergm. Erde Kugel 305. The 
pyramids of Egypt demonstrate that the poles have remained un- 
altered thefe three thoufand years. 

The 3d hypothefis is that of Mr. Buffon, to which the unfor- 
tunate Bailly has done the honour of acceding ; according to him 
the earth, having been originally in a State of fufion, and for many 
years red hot, at laft cooled down to the degree that rendered it 
habitable. This hypotheSis he was led to imagine from the necef- 
fity of admitting that the globe was, at leaf! to a certain distance 
beneath its furface, originally in a foft State ; the Solution of its 
folid parts in water he thought impoffible, falfely imagining that 
the whole globe muft have been in a State of folution, whereas the 
figure of the earth requires the liquidity of it only a few miles 
beneath its furface. Epoques, 10. and 35. If he had trod the 

Vol. VI. * Mm path 
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path of experiments he would have found both the hardnefs and 
tranfparency, of what he calls his primitive glafs, and thinks the 
primitive fubftance of the globe, namely quartz, to be altered in 
a ftrong heat with a lofs of 3 percent, of its weight, and that fo far 
from having been a glafs, that it is abfolutely infufible. The lofs 
of weight, he muft have feen, could be afcribed to nothing elfe but 
the lofs of its watery particles, and that therefore it muft have been 
originally formed in water; he would have found that fome feJJfars 
lofe 40 per cent; and others at leaft 2 per cent, by heat ; he would 
have perceived that mica, which he thinks only an exfoliation of 
quartz, to be in its compofition cffentially different. He certainly 
found their cryftallization inexplicable, for he does not even attempt 
to explain it. 

But waving this, and a multitude of other infuperable dif- 
ficulties in his hypothefis, and adverting only to the folution he 
thinks his theory affords, of the phcenomenon of the exiftence of 
the bones of elephants, and the carcafc of a rhinoceros in Siberia, 
I fay it is defective even in that refpedt. For allowing his fup- 
pofition that Siberia was at any time of a temperature fo fuited 
to the conftitution of thefe animals that they might live in It, 
yet the remains lately found in that country cannot be fuppofed 
to belong to animals that ever lived in it : 

1 ft, Becaufe though they are found at the diftance of feveral 
hundred miles from the fea, yet they are furrounded by genuine 
marine vegetables, which fhews that they were brought thither 
together with thofe vegetables. 

2dly, 
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adly, Bccaufe they are generally found in accumulated heap9, 
and it is not to be imagined that while alive they fought a common 
burial place no more than they at prefent do in India. 

3dly, Becaufe the rhinoceros was found intire and unputrified, 
whereas if the country was warm when he perifhed this could 
not have happened. 

4thhy, Becaufe in no very diftant latitude *, namely that of 
Greenland, the bones of whales, and not of elephants, are found 
on the mountains, confequently that latitude muft have been in 
that ancient period fufficiently cold to maintain whales, as it is 
at this day ; and that cold we know to be very confiderable, and 
incompatible with the proximity of a climate fuited to elephants. 
17 N. Comment. Petropol. 576. 1 Act. Petrop. 55. Renov. 73. 
Therefore the animals whofe remains are now found in Siberia 
could not have lived in it. 

The 4th hypothec's is that of Mr. Edward King, but much 
amplified and enlarged by Mr. De Luc. This juftly celebrated 
philofopher is of opinion that the actual continents were, before 
the deluge, the bottom or bed of the ancient ocean, and that the 
deluge confifted in the fubmerfion of the ancient continents, which 
confequently form the bottom or bed of our actual oceans, con- 

M m 2 fequently 

* The bones were found in latitude 55°. 
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fequentfy our a&ual mountains were all formed in the antediluvian 
ocean, and thus (hells might be left on their higheft fummits. 

In this hypothefis the ancient continents muft have exifted in 
thofe tra&s now covered by the Atlantic and Pacific Oceans ; if fb, 
I do not fee how the elephants could have been brought into 
Siberia, or a whole rhinoceros found in it : For Siberia being 
then the bottom of fome ocean, the fea muft have moved from it 
to cover the finking continents, inftead of moving towards it, to 
flrew over it their fpoife.— If it be faid that thefe animals were 
carried into the fea before the flood, then, afturedly, the rhino- 
ceros fhould have been devoured, and only his bones left. 

To fay nothing of the incompatibility of this fyftem with the 
principal geologic phoenomena mentioned in my former Eflay, 
and of the definition of at lead all the graminivorous fifh that 
muft have followed from their transfer to a foil not fuited to them, 
it is evidently inconfiftent with the Mofaic account of this cataf- 
trophe, whiph account thefe philofophers however admit. 

Mos.es afcribes the deluge to two principal caufes, a continual 
rain for forty days, and the eruption of the waters of the greajt 
abyfs. Now to what purpofe a rain of forty days to overwhelm 
a continent that was to be immerfed under a whole ocean ? He 
tells us the waters increafed on the continents a certain number 
of days, rejied thereon another period of days, and then returned. 

TV. 
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Do not thefe expreffions imply a permanent ground on which 
they increased and refted, and from which they afterwards retreat- 
ed ? As the retreat followed the advance, is it not clear that 
they retreated from the fame fpaces on which they had before 
advanced aad reded ? 

Mr. De Lnc replies, that in the 13th verfe of the 6th chapter of 
Genefis, k is feid the earth fhould be deftroyed, and that Mr. 
Michaelis fo tranflates it. However it is plain, from what has 
been juft mentioned, that Mofes did not underfland fucha deftruc- 
tion as fhould caufe it to difappear totally and for ever ; he tells us 
that the waters flood ^5 cubits over the higheft mountains j now 
as he has no where mentioned the antediluvian mountains, but 
has the poftdlluvian, it is plain that it is to thefe his narration 
relates, and thefe he tells us were at the time- of the deluge cover- 
ed with water, and uncovered when the waters diminifhed ; he 
neve? diftingyifhed the poftdiluvian from the antediluvian', and 
therefore muft have confidered them as the fame. 

Noit did Noafci hinrfelf believe tfte ancient continents destroyed, 
for- he took tJw appearance of an olive branch to be a fign of the di- 
minution of theflood. This he certainly believed to have grown on the- 
ancient continent, and could not expert it to have (hot up from the 
bottom of the fea-r— Mr. De Luc tells us that this olive grew on an 
antediluvian ifland, and that thefe iflanda, being part of the antedi-r 
luvian ocean, were not flooded — it is plain, however, Noah did 

not 
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not think fo, clfe he would not judge the appearance of the olive 
to be a fign of the diminution of the waters — Where is it men- 
tioned or what renders it neceflary to infer that iflands exifted 
before the flood ? If iflands did exift, and were to efcape the 
flood, fo might their inhabitants alfo, contrary to the exprefs words 
of the text. 

It would furely be much more convenient for Noah, his family 
and animals, to have taken refuge in one of them, than to remain 
pent up in the ark* 

The dove, Mofes tells us, returned the firft time (he was let 
out of the ark, finding no place whereon to reft her foot ; fhe con- 
fequently could not difcover the ifland, whereas the raven never 
returned, plainly becaufe he found carcafTes whereon to feed, there- 
fore thefe carcafTes were not fwallowed up, as Mr. De Luc would 
have it. Mofes tells us that at the ceflation of the flood the 
fountains of the deep were flopped or {but up ; therefore, in his 
apprehenfion, inftead of the ancient continents finking into the 
deep, the waters of the abyfs flowed from their fources upon that 
continent, and again returned ; from all which it follows that this 
hypothefis is as indefenfible as the foregoing. 

Pafling over the fyftems of Burnet, Woodward and Whifton, 
which have been repeatedly refuted, I recur to the account of this 
great revolution given by Mofes himfelf, taken in its plain literal 

fenfe, 
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fenfe, as the only one that appears perfectly confident, with all 
the phoenomena now known, of which I fliall find occafion to 
mention many; he plainly afcribes it to a fupernatural caufc, 
namely the exprefs intention of God to punifh mankind for their 
crimes. We muft therefore confider the deluge as a miraculous 
efrufion of water, both from the clouds and from the great abyfs ; 
if the waters, fituated partly within and partly without the caverns 
of the globe, were once fufficient to cover even the higher!; moun- 
tains, as I have ihewn in the former Effay, they muft have been 
fufficient to do fo a fecond time when miraculoufly educed out 
of thofe caverns. 

Early geologifts, not attending to thefe fads, thought all the 
waters of the ocean infufficient ; it was fuppofed that its mean 
depth did not exceed a quarter of a mile, and that only half of the 
furface of the globe was covered by it ; on thefe data Keil com- 
puted that twenty-eight oceans would be requifite to cover the 
whole earth to the height of four miles, which he judged to be that 
of the higheft mountains, a quantity at that time confidered as 
extravagant and incredible, but a further progrefs in mathematical 
and phyfical knowledge has fince fhewn the different feas and 
oceans to contain at leaft forty-eight times more water than they 
were fuppofed to do. 

Mr. De La Place, calculating their average depth, not from a 
few vague and partial foundings, for fuch they have ever been, 

(the 
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(die polar regions having beea never founded, particularly (he 
Antartic) but from a ftrid application of the theory of tides to the 
height to which they are known to rife in the main ocean, demon- 
'ftrates that a depth, reaching only to half a league, or even two 
or three leagues, is incompatible with the Newtonian theory, as 
no depth under four leagues could reconcile it with the pheno- 
mena * — The vindication of the Mofaic hiftoty does not require 
near fo much. The extent of the fea is known to be far greater 
than Keil fuppofed, that of the earth fcarcely paffing $ of the 
furface of the globe. 

The poffibility and reality of the deluge being thus eftablifhed, 
I {hall next endeavour to trace its origin, progrefs, and ftill per- 
manent confequences. That it originated in and proceeded from 
the great fouthern ocean below the equator, and thence rufhed 
on the northern hemifphere, I take to be a natural inference 
from the following fads : 

i ft, The fouthern ocean is the greateft collodion of waters 
on the face of the globe. 

ad, In the northern latitudes beyond 45 ° and 55 we find 
the animal fpoils of the fouthern countries, and the marine exuviae 
of the fouthern feas, but in the fouthern latitudes we find no 

remains 

* Mem. Paris, 1776. 
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remains of animals, vegetables or fhells belonging to the northern 
feat, but thofe only that belong to the neighbouring feas. Thus 
in Sib'ejrjia,, to return to the already frequently mentioned phoeno- 
rncnoB fl we, findf^hc rewaias of elephants and rhinoceri accom- 
panied, by marifle vegetables,, a ndalfo with fhells that do not belong 
to the northern o€eano iEpoques4i8. They muft therefore have 
been conveyed jthifcher by the more djftant Indian fea overflowing 
thefe parts -, as. the elephants very naturally crowded together on 
the" approach .of the inundation, they were conveyed in flocks, and 
fience their bones are- found in accumulated heaps, as fliould be 
expe&ed *. Bat in Greenland, which is ftill more diftant, only 
the remains of whales are found on the mountains. Crantz Hiftoire 
Generale des Voy.ivol. xix. 105. So in the fouthern latitudes, 
as at Taldaguana in Chili, latitude 36 S. the fhells- found on the 
tops of the?hills are thofe of the neighbouring fea. 2 Ulloa Voy. 
p, 107. Sqthbfe found on the hill? between Suez and Cairo are 
the fame at; tiwrfe now found in the Red Sea. Shaw's Voyages, 
vol. ii. 

3<Jly, The traces of a violent fhock or impreffion from the 
fouth are as yet perceptible in many countries. This Mr. Patrin 
attefls as to the mountains of Dauria on the fouth eaft limits of 
Siberia ; he tells us that the more eaftcrn extremities of the moun- 
tains appear to be broken off by the impetuofity of an ancient ocean 

Vol. VI. N n rufhing 

• The elephantine remains found in Rufiia were conveyed thither from Perfia. 
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rufhing from caft to weft, that the fragments carried to the weft 
in fome meafure prote&ed the more weftern. 38 Roz. 130. 138. 
And that in general the mountains of this country were fo diforder- 
cd (by the fhock) that the miners are obliged to work at hazard. 
Ibid 226. S teller makes the fame remarks on the mountains of 
Kamfchatka, 5 1 Phil. Tranf. Part ii. p. 479. Storr, Hoepfner & 
Sauflure, inform us that the mundatioa that invaded Swifferland 
proceeded from the fouth, but its impreffioft wa* modified by 
another event which I (hall prefently mention,. 1 Helve*. Mftgpfc- 
173. 175. 4 Helvet Magaz. 307. Lafius tells us that the moun* 
tains of the Hartz fuggeft the feme inference. Harts. 95. 

4thly, The very flwpe of the continents which are all fharpened 
towards the fouth, where wafted by the fbttlhern ocean, indicate 
that fo forcible an impreffion was made on them as nothing but the 
mountains could refill, as the Cape of Good Hope, Cape Corraorin, 
the fouthern extremity of New Holland, and tfcat of Patagonia i 
Fofter's Obfervations, p. 11. 12. 

To thefe geological proofs perhaps I may be permitted to add 
the tradition of the orthodox Hindus, that tfce globe wa* divided 
into two hemifpheres, and that the fouthern was the habitation 
of daemons that warred upon the Gods. 3 Aflatic Refearches, 5 1& 52. 
Thi« war is commonly thought to be an allegorical description of 
the >> ^W, and hence the olive branch, denoting a diminution of the 
flood, >becaine a fymbol of peace. 

Dm 
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Did not Noah refide on the borders of the fouthern ocean, other- 
wife he could not fee that the great abyfs was opened ? and diii 
not an inundation from the fouth-eaft drive the ark north-weft 
to the mountains of Armenia ? Thefe conjectures are at leaft 
confident with the mod probable notions of the primitive habitation 
of man, which I take to be near the fources of the Ganges (as 
Jofephus exprefly mentions) the Bourampooter and the Indus, from 
which, a^ the temperature grew colder, mankind defcended to the 
plains of India. 

This unparalleled revolution Mofes informs us Was introduced 
by a continual rain for forty days. By this the furface of the earth 
moft have been loofened to a considerable depth ; its efie&s may 
even have been in many in many inftances deflxucli ve ; thus in 
Auguft 1740 feveral eminences were fwept away, nay the whole 
mountain of Lidfheare, in the province of Wermeland in Sweden, 
was rent afunder hy a heavy fall of rain for only one night. 27 
Schwed. Abhand, 93. This loofening and opening of the earth 
was in many places where the marine inundation Stagnated art 
ufeful operation to the foil fubfequently to be formed, as by thefe 
means Shells and other marine exuviae were introduced into it 
which rendered it more fertile. By this rain alfo the fait water was 
diluted, and its pernicious effects both to foil apd frefh water fifh 
in great meafure prevented. The definition of animals ferved 
the fame purposes, and might, in many inftances, be neceffary to 
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fertilize a foil produced by the decomposition of primary moun- 
tains ; from the animals thus destroyed the phofphoric acid found 
in many ores may have originated. 

But the completion of this eataftrophe was undoubtedly effect- 
ed, as Mofes alfo ftates, by the invafiott of the waters of the great 
abyfs, moll probably, as I have faid, that immenfe tract of ocean 
ftretching from the Philipine iflands or rather from the Indian 
continent on the one fide to terra-firma on the other, and thence 
to the fouthern pole, and again from Buenyos Ayres to New 
Holland, and thence to the pole. — Tracing its courfe on the eaft- 
ern part of the globe, we {hall fee it impelled northwards with 
refiftlefc impetuofity againft the continent which at that time pro- 
bably united Afia and America. This appears to have been torn 
up and fwcpt away (except the iflands, that ftill remain) as far 
north as latitude 40 °| its further progrefs appears to have been 
fomewhat checked by the lofty mountains of China and Tartary, 
and thofe on the oppofite American coaft; here then it began to 
dilate itfelf over the collateral countries ; the' part checked by the 
Tartarian mountains forming, by fweeping away the foil the 
defart of Coby, while the interior or middle torrent preffed forward 
tp the pole, but the interior furge being ftill more reftri&ed by the 
contiguous, numerous and elevated mountains of eaftern Siberia 
and America, mull at laft have arifen to a height and preffure 
which over-bore all refiftance, dafhing to pieces the heads of thofe 
mountains, as Patrin and Steller remark, and bearing over them 

the 
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the vegetable and animal fpoils of the more fouthern, ravaged or 
torn up continents, to the far extended and inclined plains of 
weftern Siberia, where its free expanfion allowed it to depofit 
them. Hence the origin of the bones and tufks of elephants and 
rhinoceri found in the plains, or inconsiderable fandy or marly 
eminences in the north weftern parts of Siberia, as Mr. Pallas rightly 
judges. 

If now, returning to the fouth, we contemplate the effects 
of this overwhelming invafion on the more fouthern regions of 
India and Arabia, we .fhall, where the coafts were undefended by 
mountains, difcover it excavating the gulfs of Nanquin, Tonquin 
and Siam, the vaft Bay of Bengal and the Aarabic and Red Seas. 
That the fouthern capes, promontories and headlands, were ex- 
tenuated to their prefent fhape by the deluge, and not by tides or 
the currents ftill obferved in thofe feas, may be inferred from the 
inefficacy of thofe feebler powers to produce any change in them 
for many paft centuries. 

The chief force of the inundation, fjeems to have been dire&ed 
northwards in the meridians of from 1 10 to 200 eafl of London. 
In the more weftern tra&s it appears to have been weaker ; the 
plains of India I fufpeel to have been lefs ravaged, or perhaps their 
fubfequent fertility may have been occafioned by the many rivers 
by which that happy country is watered. Not fo thofe of Arabia ; 
their folid bafis, refilling the inundation, was obliged to yield Us 

loofe 
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loafer farface, and remains even now a fandy defart, while the 
interior more mountainous tra&6, intercepting, and thus colle&ing, 
the wafiied off foil, are, to this day, celebrated for their fertility, 
2 Niebuhr, 45 and $20. IrHh editiom To a firailar tranfport- 
atiott of the antient vegetable foil, the vafli fendy dcfarts of Africa, 
and the barrennefs of mod of the plains of Fterfia, may be attri- 
buted. 

T«e progrefa of the Siberian inundation once more claims our 
attention j that it muft have been here for fome time ftationary 
rnay be inferred from its confinement between the Altaifchan 
elevation on the foutb* and the Ouralian mountains on the weft, 
arid the circumpolar mountains on the fide of Greenland. Hence 
the excavations obferved on the northern parts of the former, and 
the abrupt declivities on the eaftern flanks of the latter, while the 
wefiera difcover none. New reinforcements from] the fouth-eaft 
muft at length have fur mounted all obftacles; but the fubfequent 
furges could not have conveyed fuch a quantity of fliells or marine 
productions as the firft, and hence, though many are found on the 
more northern plains, fcarce atty are found on the great Altaifchan 
elevation. 

The mafs of waters now colleded and fpread over the Artie 
regions, muft have defcended partly fbuthwards over the defarts 
of Tartary, into countries with which we are too little acquainted 
to tract its ravages, but from the oppofition it muft have met in 

thefe 
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thefe mountainous tracts, aw} the repercuffion of their craggy fides, 
eddies rouft have been formed to which the Cafpian, Euxine and 
other lakes may have owed their origin. Part alfo muft have 
extended itfelf over the vaft trads weft of the Ourals, and there 
expanded more freely over the plains of Ruffia and Poland down 
to latitude 52° where it muft have met with and be oppofed 
by the inundation originating in the weftern parts of the Pacific 
ocean, this fide the Cape of Good Hope, and thence impelled 
northwards and weftwards in the fame manner as the eaftern 
inundation already defcribc4> but with much lefs force, and fweep- 
ing the continents of South America (if then emerged) and of 
Africa conveying to Spain, Italy and France, and perhaps Hill 
farther North, elephants and other animals and vegetables hitherto 
fuppofed partly of Indian and partly of American origin. 

That the courfe here anlgned is not imaginary appears from, 
the (hells, vegetables, and animal remains of thofe remote- 
climates, (till found in Europe, and from the difcovery both of 
the European and the American proraifcuoufly mixed with each 
other at Fez. 1 Bergman Erde Kugel, 252. 249. 

So alfe in Germany, Flanders and England) the fpoils of the 
northern climates, and thofe of the fouthern alfo, are equally 
found - t tfaus the teeth of ar#ic bears and bones of whales, as well 
as thole of animals of more fouthern origin, have been discovered 
in thofe parts. 

Th* 
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The effett of the encounter of fuch enormous mafies of waterV 
rufhing in oppofite directions, muft have been ftuperidous, it was 
fuch as appears to have fhaken and Shattered fome of tKe folid 
vaults that Supported the Subjacent ftrata of the globe- To this 
concuffion I afcf ibe the formation of the bed of the Atlantic from 
latitude 20 foiith up to the north pole. The bare infpe<3ion 
of a map is Sufficient to' Shew that -this vaft fpace was hollowed 
by the imprefiion of water-, the protuberance from Cape Frio to 
the river of the Amazons, or La Plata in Sokith America, corres- 
ponding with the incavation on the African fide from the river 
of Congo to Cape Palmas ; and the African protuberance from 
the Straits of Gibraltar to cape Palmas., anfwering to the immenfe 
cavity between New York and Cape 'St. Roque. The depreffion 
of fuch a vaft trad of land cannot appear improbable when we 
confider the fhock it muft have received, and the enormous load 
with which it was charged. : Nor is fuch depreffion and ahforption 
unexampled fince we have bad frequent inftances of mountains 
Swallowed up, and fome very lately in Calabria • 

The 



». The Bay of Galway appears to have been originally a granitic mountain, fluttered 
and fwallowed during this cataftrophe, for fragments of granite are found on its 
northern fhore, though none in the neighbouring mountains, which are chiefly 
argillitic. Alfo a vaft mafs of granite called the Gregory, lately flood on one of the 
illes of Arran, ioo feet at leaft above the level of tfcte fea, 10 or 1 2 feet high, as many 
broad, and about twenty in length. Though rhe whole mafs of the ifland confifts of 
compact Hmeftone and no granitic hill within 8 or 10 miles of it. This was mattered 
by lightning in 1774. 
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The wreck of (6 confiderable an integrant part of the globe 
muft of ncceffity have convulfed the adjacent ftill fubfifting con- 
tinents previoufly conne&ed with it, rent their ftony ftrata, burft 
the ftill mote folid maftes of their mountains, and thus in fome 
cafes formed, and in others prepared, the infular ftate to which 
thefe fractured tracts were reduced ; to this event therefore I think 
may be afcribed the bold fteep and abrupt Weftern coafts of Ireland* 
Scotland and Norway, and the numerous ifles that border them, 
as well as many of thofe of the Weft Indies. The Britannic iflands 
feem to have acquired their infular ftate at a later period, 
though it was probably prepared by this event ; but the bafaltic 
maffes on the Scotch and Irifti coafts and thofe of Feroc appear 
to me to have been rent into pillars by this concuffion. 

During this elemental conflict, and the crafh and ruin of the 
iubmerged continent, many of its -component parts muft have been 
reduced to attorns, and difperfed through the fwelling waves that 
ufurped its place. The more liquid bitumens muft by the agitation 
have intimately mixed with them* They muft alfo have abforbed 
the fixed air contained in the bowels of the funk continent; and 
further, by this vaft continental depreffioh, whofe derelihquifhed 
fpace was occupied by water, the level of the whole diluvial ocean 
muft have been fiinkj and the fummifjj of the hlgheft mountains 
muft then have emerged. In this ftate of things it is natural to 
fuppofe that if iron abounded in the fubmerged continent, as it does 
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at this day in the northern countries of Sweden, Norway and 
Lapland adjacent to it, it* particles may have been kept in folution 
by the fixed air, and the argillaceous, filiceous and carbonaceous 
particles may have been long fufpended, Thefe muddy waters 
mixing with thofe impregnated with bitumen, the following 
combinations muft have taken place : \ Q . If carbonic matter was 
aifo contained in the water, this uniting to the bitumen muft have 
run into manes no longer fufpenfible in water, and formed ftrata 
of coal. £*>« The calces of iron by the contact of bitumen were in 
great meafure gradually reduced, and together with the argillaceous 
and filiceous precipitated on the furamits of feveral of the moun- 
tains not yet emerged, and thus formed bafaltic maffes, that during 
deficcation fplit into columns ; in other places they covered the 
carbonaceous mafles already depolited, and by abforbing much 
of their bitumen rendered them lefs inflammable, and hence the 
connexion which the fagacious Werner obferved between bafalts 
and coal. The fixed or oxygen air, erupting from many of them, 
formed thofe cavities, which being filled by the fubfequent infil- 
tration of fuch of their ingredients as were fuperfluous to their 
bafaltic ftate, formed calcedonies, zeolytes, olivins, bafaltines, 
fpars, &c. Hence moft of the mountains of Sweden that afford 
iron, afford alfo bitumen *. Hence alfo the afphalt found with 
Trap f and under bafalts J, and in balls of calcedony found in 

Trap §. 

This 

» Berg. Jour. 1789. p. 2005, f Beroldingon Mercury, p. 38 and 240. 

$ Von Salis 171; 3. Nofe. 146. § 10 Naturforfch. 43. 
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This I take to be the loft fcene of this dreadful cataftrophe, 
and hence no fhells are found in thefe bafalts, they having 
been prevkrafly deposited, though fome other lighter marine vege- 
table remains have fomethnes been found in them \ fome argil- 
laceous or fandftone llrata may alfo have been depofited at this 
period. 

On this account however of the formation of the bafalts which 
crown the furamits of feveral lofty peaks, I lay no more ftrefs 
than it can jtiftly bear ; I deliver it barely as an hypothelis more 
plaoftbte then many Others. 

It has been objected to the Mofaie account that the countries 
near Ararat aee too cold to bear olive trees. Tournfort, who firft 
made thiB objedion, ihould recollect, that at this early period 
the Cafpian and Euxine feas were joined, as he himfelf has well 
proved. This circumftance furely fitted a country lying in the 
38th degree of latitude to produce olives (which now grow in 
ranch higher latitudes) at prefent chilled only by its diftance from 
the fea. 

A more plaufible objection arifes from the difficulty of collect- 
ing and feeding all the various fpecies of animals now known, 
fome of which can exift only in the hotteft, and others only m 
the coldeft climates ; it does not however appear to me neceffary 
to fuppofe that any others were collected in the ark but thofe moft 

O o 2 neceffary 
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neceffary for the ufe of man, and thofe only of the graminivorous 
©r granivorous claffes, the others were moft probably of fubfequent 
creation. The uriivcrfality of the expreifions, Gen. chap. vi. ver, 4 9. 
"Of every living thing, of all flefh, two of every fort (halt thou 
" 'bring into the ark," feein tometoimply no more than the fame 
general expreflions do in Gen. chap. i. ver. 30. " And to every 
" beaft of the earth, and to every fowl of the air, have I given 
" every green herb for meat;" whereat is certain that »onJy. gra- 
minivorous animals are meant. At this early period ravenous 
animals were not only not neceffary but would have been even 
deftru&ive to thofe who had juft obtained existence, and probably 
not in great numbers. They only became neceffary when the 
graminivorous had multiplied to fo great a degree that their car- 
caffes would have fpread infection. Hence they appear to me to 
have been of pofterior creation ; and to this alfo I attribute the 
exiftenee of thofe that are peculiar to America and the torrid 
and frigid zones. 

The atmofpliere itfelf muft Tiave Tjeen exceedingly altered by 
the confequences of the flood. Soon after the creation of vege- 
tables, and in proportion as they grew and multiplied, vaft quan- 
tities of oxygen muft have been thrown off by them into the then 
exifting atmofphere without any proportion*! counteracting dimi- 
nution from the refpiration or putrifadion of animals, asthefe were 
created only in pairs, and multiplied more flowly ; hence it muft 
have been much purer than at prefent $ and to this circumftance 

perhaps 
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perhaps the longevity of the antediluvians may in great meafure 
be attributed. After the flood the ftate of things was perfe&ly 
reverfed, the furface of the earth was covered with dead and 
putrifying land animals and fifh, which copioufly abforbed the 
oxygenous part of the atmofphere and fupplied only mephitic 
and fixed air; thus the atmofphere was probably brought to 
its actual ftate, containing little more than one-fourth of pure 
air and nearly three-fourths of mephitic. Hence the confti- 
tution of men muft have been weakened and the lives of their 
enfeebled pofterity gradually reduced to their prefent ftandard. 
To avoid thefe exhalations it is probable that the human race 
continued for a long time to inhabit the more elevated moun- 
tainous tracls. Domeftic difturbances In Noah's family, briefly 
mentioned in holy writ, probably Induced him to move with 
fuch of his defcendants as were mod attached to him to the 
regions he inhabited before the flood, in the vicinity of China, 
and hence the early origin of the Chinefe monarchy. 

THIRD ESSAY. 
Or SUBSEQUENT CATASTROPHES. 

A Shocx fo violent and univerfal as that which pervaded 
die globe during the diluvian revolution muft have produced 
not only innumerable alterations in the whole extent of its 

furface 
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furface endtefs to detail (aad belonging rather to the a** 
rural hiftory of its particular geographic divifions than to a 
general furvey of the whole) but alfo have prepared, by 
loofenirig its bafis, many other changes that took effect fome 
centuries after, as I have already hinted; of thefe however 
fome are fo important by their connexion either with the paft 
tranfaclions of the inhabitants of the globe, or wish the actual 
external appearance or fubterraneous ftate of the countries with 
which we are beft acquainted, that they cannot be totally paffed 
over in filenee ; fuch are the total feparation of Afia from Ame- 
rica, the coarctation of die Baltic, the feparation of the Cafpiaa 
from the Black Sea, and the junction of this with the Mediter- 
ranean and of the Mediterranean with the Ocean, and laftly, 
the feparation of Ireland from Britain and of Britain from the 
Continent. 

TiiBs'te events are either totally onristad by hiftorian*, or only 
(lightly menri<med by that Hftory from its mixed nature filled 
fabulous i in fuch cafes imagination has commonly taken up 
the pen of the hiftorian, but pofleflmg neither the inclination 
nor the talents neceflkry for converting natural hiftory into 
romance^ the account I fhall give of them aroft be very flwrt, 
and fuch as is fuggefted by the molt probable traditions or 
actual appearances. 

i». Of the feparation of Afla froth America we hiave no 
traditional account j it is certain however that they were once 

joined, 
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joined,, ajs the inhabitants of tfre former p.alTed into the latter ; 
they ftill approach each other very nearly in the northern parts, 
and the intermediate {pace is filled with iflands. The junction 
immediately after the flood I dated in my former Eflay to have 
reached, fo low as latitude 40 °, becaufe I find America peopled 
by nations of different characters^ degrees of civilization and 
languages ; fuch varieties could Scarcely occur among a people 
inhabiting the fame climate and formed to the fame -habits. As 
Cain was originally baniihed from, his brethren* fo X imagine 
malefactors anciently were into the colder defeated L climates' by 
their civilised brethren, in Afia, and thus the Esquimaux origi- 
nated that are equally found in both continents and other 
favages ; and hence the prapdatjory difpofition of the Scythian 
tribes. That the, ppftdiluvian junction did not reach lower 
than latitude 40° I infer from the abfence of elephants from 
the warmer regions of America. 

The utter feparation of both continents was moll probably 
the effect of excavations by vokanos ; at lead this caufe is ade- 
quate to fuch an effect, and it ftill exifts in the moft northern 
parts. The fuperior fertility of the weftern coaft of America 
may arife from the lavas ejected on that coaft. 

2d. That the Baltic in all its branches was anciently much 
more extended than at prefent many reafons induce us to be- 
lieve; 
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lieve j but principally the ftate in which we at prefent find the 
immenfe plains of Southern Ruffia from Peterfburgh to Pul- 
towa. 

These plains for fome hundred miles to the fouth of Peterf- 
burgh are ftill a morafs, and farther fbuthwards they are covered 
with fand, pebbles and petrified Ihells*. This water is not in- 
deed fait, but neither was the Baltic fo originally, and is but 
flightly £o at prefent, for it feems to have been formed by the 
confluence of the various rivers that flow into it, which at laft 
burft a paflage into the German fea, by communication with 
this it became fait. At prefent there are three paflages by which 
they communicate, at firft probably but one j to the opening 
of the two laft the reduction of this fea to its prefent limits 
is owing. 

3d. The ancient communication between the Gafpian, the Lake 
of Aral and the Black Sea, before the opening of the Thracian Bof- 
phorus, which enabled thefe feas to difcharge themfelves into the 
Mediterranean, is rendered highly probable if not demonftrated 
by Pallas, 3 Pallas Reife 368. He obferved that between the rivers 
Sarpa and Volga, from Zarzycin down to the Cafpian fea, the 
land Hopes with confiderable indentures and abrupt promontories 

as 
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as if it had been an ancient coaft, and continues on the fame 
level on the eaft of the Wolga in the fandy defert of Narym 
and in the more fouthern fteppes or deferts betwen the Wolga 
and the Jaick or Ural. The fhells which abound in this exten- 
five flat exactly refemble thofe of the Cafpian and are different 
from thofe of the adjacent rivers ; thefe deferts are moreover 
covered with fand, contain abundance of fait and fait lakes, and 
produce only fuch vegetables as grow on fait marfhes ; whereas 
the upland that borders this flat contains a genuine black fer- 
tile foil, and no fhells refembling thofe of the Cafpian, but 
only thofe of ancient date, fuch as thofe found in other coun- 
tries, and of the forts called Pelagtca that belong to the deep- 
eft feas. Hence he colIocTts that the level of the Cafpian be- 
fore it was reduced to its prefent limits was ninety feet higher 
than at prefent ; thus it was enabled to communicate with the 
Euxine by the fea of Afbph. In this ftate it muft have re- 
mained from the period of the deluge until about 1800 years 
before our iEra, the mod probable date of the feparation of 
thefe feas, as Mr. Fofter has fhewn in a learned memoir ina 
the Gottingen Magaz. 1780, p. 140. 

Buffon pretends the rupture of the ifthmus that feparated 
this fea from the Mediterranean preceded the deluge mentioned 
by Mofes, merely it mould feem to contradict that mod au- 
thentic hiftorian, for he afligns no reafon independent of his* 
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own hypofhefis and. is deftitute of the fupport even of thfciaoft 
fabulous tradition. 1, Eppgues,. 8vp> p», 291, 

The rupture of, the i^m^ys, was, prpbably fudden a,od : , total, 
and confequently effe<2e4 by an ea/tb^uake. To. difcover its ef- 
fects, we muft fiift confider the antecedent ftate, of the. Medj* 
tenancan : 

The, Mediterranean, before~its.,unioikwi& l the Black, Sea,, an4 
the Ocean, was moll probably a bafon much na.rr.ower and, fliaj- 
lower than at^prefent.i for though it received feveral coi*fiderabl<? 
rivers, the Njle^the Rhone and the Po, yet finee even now 
evaporation from its furface ij fufEcient to prevent it from over- 
flowing, notwjthftanding that the Ocean on the one fide and 
the Euxine on the other flow mtp it, we may well fuppofe that 
when it communicated with neither, evaporation kept its level 
much lower; when therefore 1>y the rupture of the Thracian Ifth- 
mus on the, one fide, and of the African which joined Ceuta with 
Gibraltar on the other, the waters of both were poured in upon, 
it, an immenfe preffure took place on its bed, under which it 
funk and fell into the inferior cavity of the globe ; during this 
tremendous tumult the iflands of Sicily, Sardinia, Corfica and 
thofe of the Archipelago were torn off, and Italy was lengthened 
to its prefent (hape. The neighbouring ihores of France and 
Spain, and more efpecially thofe of Africa as being much lower, 

and 
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and thofe of Greece and Afia, muft have been inundated to a 
great extent, and hence the faline fubftances ftill exifting in the 
adjacent parts of Africa, &c. 

As the fouthern parts of Italy ftill abound in fulphur and 
other inflammable fubftances, fo probably did the contiguous 
parts of the bed of the Mediterranean, and by the immenfe 
fri&ion which they muft have fuffered during this fall and the 
hollows that interceded the abrupted maffes the firft fubterrarie- 
ous fires might have been kindled and the beds of the a&ual 
volcanos prepared, which however did not probably acquire fuf- 
ficient ftrength to burft through the incumbent earthy ftrata until 
fbme ages after, as I cbnje&ure from the filence of Homer with 
refped to Etna, whofe wonders had they exifted in his time he 
probably would not have overlooked. 

T&e ftparatidh of Sicily from Italy is vouched by anciertt tra- 
ditions* ait may be feen in Pliny, Ovid and ClautJian; 

Zaricle quoque jun^a 1 fuiffe 

Dicitur Italiae, dcfriec confirila pontUs 

Abflulit, & media telluretfi reppulit urida. Wtd Metdm^ 

Libi 15. v. 290. 
Trinacria quondam 
Italiae pars una fuit, fed pontus & ceftus 

P p 2 Mutaverc 
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Mutaverc fitum, rupit confinia Nereus 
Vi8or, & abfciflb interluit aequore monies. Claudian. Dt 
Rapt. Proferp. Lib. u 

The fteep abrupt coafts from Genoa to Leghorn, defcribed by 
Fcrber in his twenty-fecond letter, muft be afcribed to the rupture 
of the ftrata, as tides, fcarcely fenlible in this fea, cannot be even 
fufpe&ed of having a&ed fo powerfully upon them. The rapi- 
dity of the Rhone and of moft of the rivers that fall into this 
fea on the European fide alfo indicate the great inclination of 
the ftrata of the interior countries towards it, a natural confe- 
rence of the depreffion of their primitive fupport. The moun- 
tains of Swifferland difcover alfo veftages of a fhock on the fouth 
eaft, as I have already noticed, the detail of which I leave to thei 
many excellent geologifts of that country. 

The communication of the Euxine with the Ocean by means 
of the Mediterranean being thus formed, its level gradually fub- 
fided, the canal which joined it with the Cafpian dried up; as 
few great rivers fall into this (only the Wolga and the Ural) it 
was foon reduced by evaporation to its prefent level, which is faid 
to be lower than that of any other fea, and thus the fait deferts 
that border it, were formed, and its reparation from the Aral ef- 
fcfled 

5 Q The 
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5 Q The entire Reparation of Great Britain from the Continent 
muft have happened long after the deluge, and that of Ireland 
from Great Britain at a ftill later period ; for wolves and bears 
were anciently found in both, and thefe muft have paflcd from 
the Continent into Britain and from this into Ireland, as their im- 
portation cannot be fufpe&ed. Thefe events as I already faid muft 
have been prepared and have commenced by the (hock communi- 
cated during the rupture and depreffion of the bed of the Atlantic. 
The divulfive force that feparated Britain from Germany feems 
to have been directed from north to fouth, but gradually weaken- 
ed in its progrefs, Hence that ifland is fharpened to the north- 
wards, but the impreffion muft have been confiderably weakened 
by the opposition of the granitic mountains that form the Shet- 
land and Orkney lues. The loofer ftru&ure of the calcareous or 
argillaceous and arenaceous materials of the more fouthern parts 
offered lefs refiftance, was more eafily preyed upon, and gave 
way to what is now called the German ocean, while thefe materi- 
als themfelves were fpread over Weftphalia, &c. or formed the 
fubfoil of Flanders, Holland and the fand-banks on its coaft. The 
rupture of the ifthmus that joined Calais and Dover was probably 
effected by an earthquake at a later period, and gradually widen- 
ed by tides and currents. Ireland was protected by Scotland 
from the violence of the northern Chock, hence its reparation 
from Scotland appears to have been lafe and gradual. That from 
England was probably diluvial and effected by a fouthern fhock. 

All 
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All thefe changes happened at leaft three thoufand fix hundred 
years ago, and I fee no reafon to think that the general level of 
the ocean has fince been altered, hut that of the continents feems 
to have varied confiderably, being in fomc places higher and in 
others lower than anciently. 

The deprefllon of continents ■ originates from two caufes, the 
firft is the diminution of the waters that anciently pervaded them ; 
the fecond is the Aiding away of the inferior argillaceous ftrata j 
to fay nothing of caufes merely contingent, as earthquakes and 
inundations. 

After the deluge, the earth on which it refted 1 50 days, and 
from which it very flowly retired, mull have been drenched with 
water j vegetation quickly enfued, and twenty centuries ago moft 
countries are known to have been covered with trees, and many 
until a much later period ; in thefe circumftances an infinity of 
fmall rivulets muft have been formed, which poured their ftteams 
into the great rivers arifing from their confluence j while the furface 
of the earth was protected by forefts from the immediate influence 
of the fun, the moifture replenishing its interior muft have remain- 
ed. Again, as we fee the craggy fummits of many of the higheft 
mountains, now decomposing, being corroded by air and moifture, 
we muft fuppofe that the fame caufes have operated in the moft 
ancient times, and that previous to their a&ion thefe fummits were 

much 
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much higher, and confequently better fitted for colletling: v&pottrs 
than at prefent, but in modern times, from the extertfi<m of agricuK* 
ture to countries where it never before was introduced* and'the? 
increafing multiplication of mankind, the forefts have ift 1 great 
meafure difappearcd ; the earth laid bare yields its waters to' eVa* 
poration; the mountains lowered, no longer colled or condenfe' th© ! 
fame quantity of vapour, the rivulets ceafe, or are reduced to 
rills, and the earth freed from its pervading- moifture has naturally 
funk to a lower level. Hence moft- rivers' 'were ahddntly ; much 
more considerable than at prdetit, as We may lfee"by the" wide t&« 
tended vales " through : which they* run, the" monument's of their 
ancient magnitude. Not only bogs have in fome instances been 
known to Aide over lower adjacent plains, but even portions of 
land feemingly more folid. Thus in France near Meudon in 1787 
a whole fide of a hill covered with trees defcended 50 feet upon 
and covered to the height of 70 feet a neighbouring plain j its 
defcent lafted fix years. 43 Roz. 19, It was occasioned by laying 
bare a bed of clay which by imbibing rain was tumefied and loofen- 
cd. In Bohemia alfo, fo late as the year 1770, a great part of the 
mountain of Ziegenberg Aid down 38 fathom to the' Elbe with 'its 
trees fti.ll Handing partly erect and partly- inclined. This was 
afcribed to the folution of its inferior flratam, an-' argillaceous 
fandftone, whofe argillaceous part was 1 carried off by rain to which 
it had incautioufly been expoied.;- ReufeijBo^w»/»j 55. 



In 



[ 3<>4 ] 

In fome places the furface of the earth has been elevated by the 
particles carried down bf rain from greater elevations, or the 
gradual disintegration of the ftony fubftances that covered them, 
or by various local and contingent events. Hence many remains 
of antiquity depofited on the ancient furface are now found at con- 
siderable depths, particularly in countries long devafted. 

The effe&s of volcanos in altering the face of the globe feem 
to me much more circumfcribed than many late writers have afTert*- 
ed : few mountains, and thofe eafily diftinguifhable, owe their 
origin to them ; neither Vefuvius nor ./Etna were formed by them, 
as is evident by the mafs of Neptunian ftones that compofe them j 
their efFufions feldom reach to a great diftance, none above 
ioo miles. Of ancient volcanos now extinct, few can be traced 
by undoubted characters or hiftoric accounts. Sidonius Apollinaris, 
Lib. 7. Epift. 1. mentions one near Vienne in Dauphine which 
burned about the year 469 ; but by his account it is not clear 
whether it was a volcano or a pfcudo volcano j I fufpect the 
latter. 

Tacitus alfo, at the end of the 13th Book of his Annals, men- 
tions a volcano, or rather pfeudo volcano, that ravaged the country 
of the Jutiones ; this is faid by many to be that of the Ubians ; 
if fo it muft have been in the neighbourhood of Cologn, where 
fome pfcudo volcanic remains are traced. 

On 
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On no fubject have philofophers been lefs cautious of the 
delufions of imagination than on this of volcanos : the aftonifh- 
ment excited by their awful phcenomena feems to have affected 
even the underftanding of fome of their fpectators. The author of 
many celebrated treatifes on volcanos, lately travelling into Scot- 
land, exclaimed, at the fight of every black ftone he met with, 
that it was lava, as I was informed by one of his companions*; 
even the very excellent Sir William Hamilton has frequently been 
feduced from the fimple path of obfervation to which notwithfta rid- 
ing he profefTed to adhere, into the mazes and errors of a bafelefs 
fyflemf. In a letter to Sir John Pringle, May 1776, he tells us that 
" Wherever bafaltic pillars like thofe of the Giant's Caufeway in 
" Ireland are found there without doubt a volcano muft have ex- 
" ifted, for they are mere lava." At prefent however I believe none 
will pretend that the volcanic origin of thefe pillars is out of the 
reach of doubt. He tells us that Vefuvius and JEtna. were formed 
by a feries of volcanic eruptions $, though there is no certain proof 
that the former, was fo formed, and it is demonflrable that the latter 
exifted as a mountain before it became a volcano. Padre Torre, who 
has given a good defcription of Vefuvius, infills that its primitive 
flamina, if I may fo call them, are not volcanic, but that it fhould 
rather be confidered as an extenfion of the Appenines ; the number 

Q,q of 



* Mr. Macie, a gentleman of the moft exadk and extenfive mincralogical knowledge. 
•)• Ouvres de Hamilton, p. 10. 
% Ouvres de Hamilton, p. 11. 
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of Neptunian ftones it throws up, as may be feen in Gioeni's Litho- 
graphy of Vefuvius, confirms this opinion; that the calcareous ftrata 
are covered to a great depth with lava cannot be doubted, but that 
the whole mafs of Vefuvius confifts of volcanic ejections has not 
been proved ; it is faid that in finking a well near the fea fhore 
beds of lava, have been found at great depths, but how eafily may 
have the mother (tones of lava, hornblende and fhiftofe hornblende 
be miftaken for lava itfelf ? 

With refpecl to ./Etna there can be no doubt. Dolomieu found 
immenfe heaps of fea (hells in its north-eaft flanks at the height 
of near 2000 feet over the furface of the fea. Hence he juftly 
concludes that this volcano exifted as a mountain before it was 
uncovered by the fea ; he adds that at the height of about 2400 
feet there are regular ftrata of grey clay filled with marine (hells ; 
thefe ftrata muft then have been depofited while the mountain was 
a forming under the fea ; it contained alfo he fays prifmatic lava, 
but the word lava, particularly with the addition prtfinatic, can 
now impofe on no one *. 

He farther affirms that in particular parts of this mountain, 
calcareous ftrata exifl under the lava. — So alfo Count Borch, in his 
Letters on Sicily and Malta, informs us that the original ftone 
of which iEtna confifts is granite mixed with jafper, neither of 

which 

* Ponces, 465. 466. &c. 
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which furely are lava j he fays that it abounds in mines of lead and 
copper, neither of which are ever found in lava, though their 
fragments may. This laft mentioned geologift pretends that j£tna 
is at leaft 8000 years old, which he infers from the beds of vege- 
table earth which he difcovered betwixt different beds of lava. 
Yet Dolomieu exprefly tells us that fuch earth does not exift be- 
tween beds of lava, Ponces, 472. and thus deftroys the foun- 
dation of thofe calculations that afcribe to the globe an antiquity 
incompatible with the Mofaic hiftory. Even if vegetable earth 
were found betwixt beds of lava, yet no conclufion relative to 
their age could fairly be deduced from that circumftance, as fome 
lava become fertile much fooner than others. Thus Chevalier 
Gioanni in 1787 found lavas projected in 1766 in a ftateof vege- 
tation, while other lavas much more ancient ftill remained barren. 
Dolom. Ponces 493. And in particular, it is well known that beds 
of volcanic aflies and pumice vegetate fooner than any other *. 

I have been led into this detail by observing how fatal the 
fufpicion of the high antiquity of the globe has been to the credit 
of the Mofaic hiftory, and confequently to religion and morality j 
a fufpicion grounded on no other foundation than that whofe 
weaknefs I have here expofed. M. Dolomieu tells us that Canon 
Recupero denied having ever expreffed any doubt on that head, 

Q,q 2 and 

* Fciber Italy, 169. 
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and could not conceive why a late celebrated traveller fliould en- 
deavour to render fufpicious the orthodoxy of his belief. So far 
from having been perfecuted on that account, he had a penfion 
from the court of Naples to his death, with many teftimonies of 
efteem and regard. Ponces, 471. 



